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The Selection of Cereals in Italy 

l)i I’Ai wi 

. ; th.- M. ■ I 

’I'h’s artick- (leak in i)artiou]ar with ilu- \\<nk .>i s, . limi .,it,i hxhna 
'vilidii carried on in various ai-ricnltin.'l inMituiinii> m 

r. - • " R. STAiiiO.NK Si‘i;kimi;nt\i 1- m k\ ' \i Kii ii 

In tliero was founded, at ku-li. a Oilttdia vjK-nm.ni ,dc di -i.tiihnU 
:iin “ (Chair of cxpcriincutal tvrt-al cnltnre). tniivnltd l;it. r l.v !lu- !,iw 
the dth June lcjoj , into the " K. Sliiziom- -tK-iiiiu-nt.df di t^iaiih niiin.i 
It was from the outset, and is t-till, tlirtritd hv !‘riitV^v«T NA//.,\Ki.\oSi iv am 
whose luinie was already kn->v\ii iti r.imnelimt with iiii|>''il.;iil 
hybridisation work Ix'guu in 

At the Kieti Station, he first ;ind l.ii.*ni<ist tn.,k in hand ihr iiii|>i'>ve 
liieiiT of the well-known “ Kieti ” ulieat whieli. thtnigh held in liieji e^Ueni 
"wing to its rust resisting ixiwei". wa^ iievertliele^x cit • mj.jiine, \'.thie, 
being very liable to hidge. Having nh'^eived th;*l it'i'-l. nut- !<i liHlging 
■ifpeiul.s on the number, arrangement and sliiijK,* t.f tlu- va"* uhir Ini.i'lh-.. 
ni the culm (t), I’rof. StkamI'KM.i satisfied himself lh.it iir wnd'l lu' ini 
■bh' to attain tlie object in view bv nieaiis <>f seleetimi uithmit 

Neglecting pedigree seleclioii, tlierelore. he t«‘«»k up i he w^nk "t li\bndi'',i 
uon, which seemetl to liini indisjieiisable in «>rdei to < .imbiiie in .i mw \ an 
cty (if wheat the two <pialities : resistance to rust and red''l.nu c to lodgin,'. 
rile results obtained bv hvbihlisatioii. in (ontra'-l to those yielded by 
pedigree selection, enabled liini to state that with '-ntfuieiil palieiiee .ual 

1 ' kt luiiomli iltllii A’ inia ,i- 1 /.mu o. < .1 '< nt h ni . . in.itui.i , ii.ilu 

' Mxlract from Vol. XVI. isl Hitlf-yar. S«-ii< - V. ran j. Mo 1 it;i: ..f t In- l.miMi \ 1 n, 

k^:>lrin^ 1UI on the si leeliMii aii>l liyltri'ii-a'.j'awii wlioil an-! uiaiy N'l-li l.\ lit N Slenti 
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ptTsevLTance, the desirefl object can undoubtedly be secured • 
method. He is far from denying that with pedigree selection , 
there may be the likelihood of obtaining excellent kinds, but thin n - • 
is chiefly possible when the investigations bear upon a material n'.: , 

to stock ; in other terms, a material in which sprmtaneous entss-tfr’!; 
tion may have taken pl.ace. Such crf>ss-fertilisation, though not p«i«v. , , 
it is true, in wheat cultivateil under normal coiidilioiis, is on the ■ 
hand anything but rare when southern kinds of wheat are cnUivati:; • 
ctnnitries which are too northerly for them, and where excessive cohi • 
nujisture may readily lead to the atrophy or sterility of their ant),. ;. 
Theref<»re, the desired result can only be attained with certain!'. V- 
hybridisation; a ])rof)f of which may be fot'.nd in the fact that the ; 
brated Institute of vSvalbf. the birthplace of pedigree selection, li:>- 
some years now rc*sorled to hybri(hsatioii to make good the defu ii ;; 
foiiu'l when the matter was left to chance. 

In the extensive experimental fields placed at the disposal of Prof, .Si ka .;- 
I'Hi.T,! since the foundation of the “ Cattedra s|)erimentak‘ the u..rk - ; 
selection and iinprovemeiit of " Rieti ” wheat, and other varieties, a l- 
mnlertaken along three dilferent lines : 

r) Phy.siological and methorlical sekvthni of tin- ' Rieti ' uhr,- 

j) Acclimatisation (assisted by selection) of the best foreign k:i;h‘ 
in the Rieti ]>lain. with a view to imjiarting to tliem rust-re.'*istaiit r|ni'n 
lies, 

,;} [Iybridisati<ni iKdween <lilTerciit species and varieties willi ; 
vii'w to fostering variations, in order to fix new types or kinds of uhvc 
sU])erinr, in rust and lodging resistance and inyield totlie kinds previon-h 
filitaiiied. 

The crosses made witli succc*ssive generations yielded by segiegaii<i 
many thousands of forms, the most interesting of which are being 
and where possible, fixed. Prt)f. Stkamfkj.ij has also obt:iined a uuiiiIk'I ii 
new ty])e‘' of mai^.e, which are being studied and fixed as far us pii>-ihK. 

'I'he Station has at present exjierimental fields under different nir 
teorologieal conditions : 

r) Rieti I'icld, in a locality the climate of which is made \ ery nine: 
by the abundant fogs and the spring and summer dews. The cliiei n'l 
jeet here is to produce types of wheat r<.*sistant to rust and lodging, ainl 
the same time capable of the highest >*ields. especially in tlie valley- "i 
ventral and soiitheru Italy, 

2 ) I'ield of l oggia, where the aim is to produce wheats and 
tluil will thrive in the arid climate of Apulia. 

^]) I'ield of Teonessa (at about looo metres altitude) intetukii i"; 
the jirodncliou of new varieties of wheat, barley, rye and other cciv A 
suitable tor cultivation in hilly and mountainous regions. 

In the investigations carried out on tlic^e three experimental !k 1'^ 
the method by selection of the “ small species ” according to the ick- * "• 
Jokhan, and the method by liybridisation were followed. Table l -fic' ' 
the pure pedigrees of some of the most important wheats. 



niK s):iKcri(iN ci-ki;ai.s i\ um.v 
Tahi.i; 1 . /VV:;),-,-, .•/ , ,1,:, II 

iV-htiii- Jy.j.-fr,. 

'• Killi 

«;•. mil Rtvs-.i ■ . , 

Shinn' ■’ X ■' ' 

•• ^Iaii>rr:i ■' . 

\'iirii)Us fiii't \v!u ai'. 

piillar-l \vh> a; 
h.iifl wlu.f.' 


Ainung thf iH'dis^iw': which wm. kvpt. -omt-. whi^h ...ii-t.inlK 
AM-llfUt results, are lii^lily inU-rr-nni;. Tln-u- ni.i\ Ik uu ati-iu .T l-i 
A.iiiiple : 

1} A “ Rieti ’ vK*'i|^nalnl ia innnlKi jjV uhuh id -.vm.il 
. hewed resistance to lod^iiii^, and a |.i.Mluelivilv iiim li 

alu 7 bushels per acre) to llion- -il ila- on'^ni.i! ^ Uu-1' ' ,nid .,11 ilu- 
ithef pedigrees of tiiis stock isolatrd, 

2 ) A “(b'lllll Rossjd', munheredo nsnt lu^l .-ud c,.:i-i,iiilt\ 

:noie productive (4 to i» Iui^Ik-N ih-i .aiel tli.ui tlir .nimu.d upi 
;'ronOioiitevarchi and the other )H-dicict-» ..i thi' kind A.-hitrd li\ the 
sfatioti. 

3) Two ])o]iai'ds (i ' \\'llil^• pull.iol ' known .is ' i’<i.inir!lr nil 
I ■' Red pollard ), which, thoui’h ilu- i^iam inodm e<l w.i' «*i uiti 1 nn 'in.ilit \ 
:orhread-tiiakiiig, gave, in up-, the exi^ptn.nal \i« Id ot si ImaImKp^' ■“ “ 

In all. up to the end of loi \. .7 ; 1 ros«i> wi te i .oiied ,1111 ln-twi 1 11 im 
•ive and foreign wheats, and tiom them wmc •dit.diied 1 .■>>,. i.:j ji,,- dilr 
lypes according to the c;!lcul:ilion> oi lIu- jiiobahle gfniiping' >>\ tin- .tnl.i 
.;oiiistic characters ot the parent^, .\inong tlu-M- 'xpe*^ thro- \M’0-t.ik-ii 
:ii liaiid 4.77<). of which .p(M)o were dScarded tn the i uhim' <•! m-m'!,.! m mi-, 
■o tliat at the end of 1014 there u-inainefl. im Indiug the t - la-'t < i> .0 
vd. r,o,St) forms under >.tu<ly. some of wiii.li li.ivi- gicni e""d iomiIa !<.i 
'(.Vend years and are at pie'^eiil heing gi«>wn in bidk In tin- v«-a tn i 
:.;iik are the following : 

1) ‘(iTegor Mendel’ Wheat. (UMgaaled as i ;; .on'«iig llie 
tvpes obtained bv the cross “ Rieti ’ • " I'rim ip» Albeit-* It 1 • u-'i- 1 
;at to rust and lodging, and yields a- much a*' 5J bu^lu b ju-t .0 le 

2] “ Carlotta Strainpe'li ” Wheat, lyjn- No. <1 ;7 .unong lliosr -dil.iin 
'd troin the cios.'- " Rieti " ;■ 'Ma-sv '1 his wlnmi. lu^t and Indguig 
'e'istaiit, gives yields excelling 70 Ini-iieb ot giatn jiei .n le 

Among the drought- resistant wlieats. partimlar mention mnsi br in.i-h- 
'd' “Dauno” (a hard wheat). - T.argaiio ” (a ■^oil iK-aidi.-ss }, ,,u-l 

Apulia ” (a soft bearded wheal) re-ulting from the i ne- Kieli S\ii h 

■hite bearded ”. 
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Before distributing these last 3 wheats, they must again be subnu:- 
to fresh tests in order to establish their merits beyond dispute. 

Prof. vStkampeli.i has also endeavoured to produce early varietii-* 
has already obtained important results. 

I'or wheat, in addition to crosses between different varieties lu ; 
also made crosses Ix-tween species and even between different gemr 
Tlie crosses shown in Table II are examples : 


T,\JU.iv II. - Principal ('rouses different Specie^ or 


1 fittcum 
I . durum 
/ , \utiv\itn 
i suUvnm 
1. sitlivtitn 
I . uiln'Hin 
7 .tmyltum 


/. ihdum 

/ 7 p'il,<n:cu»n 
/ 7 . ^pcltu 

/ 1 . diO'CoaJcs 

f. 

.• / . xnlh’Sfun 


I dlC>.’Codd< ^ 
'‘I’lilu 

T. p'tl<fnicum 
I suliium 
I', xilivum 
7 . iuhfvm 
H‘'rdi'um uuiiOt.-, 


I . 

I . viHosuv. 
T. vUlo^um 

i)r i 

A. VciitriC'iia 
Sualc wruf!, 

H- 


Tliesi-' (.riisses yielded not only many interestiiif; observations In :!; 
tile scientific standpoint, but likcwi.se practical results, sticlt as the lo i 
tion of nerv species, namely : 

'iriticnm 'riis,itnlemi, with very larRe ears, bearimj strains almost i ini .i 
in si/a.' to the cssffee berry. 

Triticinn fun'nliiw, which bears lon^ |)rong-like awn.s similar t(s thu'c 
of Hurdeum furentnm. 

Prof. STRAMi'Kt.u is also conducting iuvestigsitimis in respect to t!i. 
following cereals : 

I) Harlev. - ■ There hsive been obtsiined sibont 170 new kind.s of tin 
very highest vsilue, one ol which, particularly productive, attained in nil s 
a yield of y.j bushels per acre on the elevated plateau <'f Leonessii. 

.’) Odh. -- I'rom the cross .Urun sa/ira x A. fii/titi there were ni 
tainecl about goo new tyix-s. some of them very promising as regards pn 
dnetivity anil above all as regards jiower to withstand the dry eliinala 
conditions of the region ol I'oggia. 

7,) Maize. - Various crosses made with a view to obtaining « o 
early and ver\' productive kinds, with reduced vegetative growtii. Imvi 
jfielded an exceedingly huge number of new tyiK-s. of which about .;on .1:. 
at present under observation: some of them ripen at Rieti about the iniifili 
of August, and have given yields of 47 to 50 bj cwt. per acre. 

4) Rvc. This is al.so being studied, but no noteworthy result 1 m 
be mentioned as yet. 

The work of the Station of Rieti has been extended to otliei jrl.tni' 
also, namelv : pulses, potatoes, pumpkins, tomatoes, certain wi nfii 
plants, etc. 

Ve may add that Prof. STR.VMPKi.a endeavours not only to give the ik-' 
kinds an indisputable cropping value, but also, when possible, to inii«r' 
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peculiar characters which may ilistiiinmsh his crcatiiins Tims, im ii;si e 
in addition to the wheat " L'ailntt.i Slr.mi|vlh lie h's ,,t.' iiiu-a 
(he greyish-green lentil, tw„-eol„nred ,.„t.,t,a-s. h.eerne with while ll„w. - 
aith iron-grey flowers, greenish flowers, e!e 

In \-iew of the good results obtame.l .n the St.ilioi, ,,| Kiel, will, s„,„e 
„l these varieties of wheat, the Miiiistrv ot .Vgtieiiltiiie in loiy cs| ,1 h-l, 
eh under the direction of Prof Srit.utfKi.i.t sevei.d ex|vi,ine,il.il luKls o, 
auierent regions as adjuncts to .igiietilttu.il iiisiii„t„.„s yVnli.il .imi 
s..iitherii haly, in order to eotn]iaie the v.irieties |uoihw,sl .it ilie .ihow 
si.ition with other w'heats under e\teiisive eiiltir .ition The lesnits ot these 
eeinparisons pointed everywhere to tlie lollowinu .otKhi ions 

I) The wheat '■ Carlotta Sti.innslli ' eeeeede.l .11 ..ihn- with u 
gild to yield (30 to 50 bushels ]iei .leieh 

>) The wheat " Carlott.i Sti.inii.elli ' is the one ni..s, ie.;.t,,,,i 
lodging, and to rust and other fungoid di-e.i'es 

Although the tibove resnhs li.ive been e.uetnl'v eheehed. I'lol. .Smui 
rta.M. before distributing this ini|.oit,;nt .lualitv .'i nlu.d loilu i'lihlu will 
iiL-gt season rejieiit the tests in tlu- v.oions u-gions jn ,,i,iei to ,hiennnii 
the liest lime for sowing and the most sidt.ible i|ii:uiiit\ oi -eed loi , ,u !i ,>i 
the different localities. 

The work thus briefly reviewed w.i- .a . onii.lished 111 U-s ih.iii to le.io 
,uiii lias earned well-deser\'eci pratse tioin we 11 kn "un -viniliru- ,i:Mi 
tultiirists and sficMitists. iuiioni' wliuu) nuiin.iii m.iv Ik- m.-do .<! I.tn is 
I’HIMPPE ViLMOKIX, \vli hold ;i vfi\ l.ivmi.iUli- «.i; thr 

t'f Prof. Strami'Ki.i.i. 

I:"' addition it> wurk til tju- Kit.;i St.itiitu In^ v.itncii 

a series of iniporiant investigations ami t-xju-imu-nis ul.niia; tn ilu- !•'! 
lowing questions: jnannrcs. nisi ilisiMsi-s, <>! n-if.'ls, n,tii. 

planting of cereals. pTe])aiali<n) of eullnu-s *'l 0"*t l>.n'U-iia '•! tla- I'u-nili 
Iloiieysuckle {/l<r((vs(iri/m ct'f'rn./rnfnn. lU- 

TI. -- " S()CII:TA AnoNIMA 0>oI'KK.\M\ a P.nl.m.M '1, PI P l.\ rioHii 
/.foNi: Di Skmkntk dki.i.a okanim: cm.ri iu ( >u Mu- iiii(i.;:i\r "I l'o> 
lessor Todako and under ihe atispice" fl the S" i>-t y «•} .X-ta ::h on >>\ Mu- 

jirovince of Bologna, the foimdininiis wi-if l.titl in lo"''' “I -o! I-niiio<'!! 

illevameiito dc-lle piaiite agraric " (Iii’-titnle tor nuiit iiltoi.d pl.ml Ijii-eti 
iiig), directed bv I’rnf. Toit.AKo liiinsel! . 'I lie nbie*. t "t i lin I mnl ut r w ,i ' O' 
umduct selection work lor the special pni|)«ise<»l " iiKlivalo diMfig a \'r\\ 
'-mall number (d kinds of wheat be-'t calciilatrd 1" iiu-it Hu- n'i|iiiii-innit - 
'•f cereal cultivation in the province nf p.ologna . 

As the fiindanieiitid guiding line (<tr his wirk. I'nth •■vdi ! in iak‘ > .nit tpi 
k-d the idea of “ small species " jihysiitlouieal ‘'i Jiikdan -'pun-' 
whieli leads to the chief im]>t)Ttaiicc being aJIribnted n* the iitst 
"1 sorting out, the latter having of course, at the mit'et ni llie wnrk, to hr 
made in ordinary etdlivated lields. On the whole, Pn.i. TooAliO h.llows tin 
method of pedigree selection prc.ctised at Svalnf. and afleiwaoN piomi s 
tn tlie selection' and pure ciiUivalion of the ty|K-s preM-nting most value 
After the work of selection had vmcessfully anomphslad its hrsl 
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phase, in July 1911, the above Limited Cooiierative Society of Bologn., 
iormcd for the production of seeds for extensive cultivation, and in ■, 
agricultural year 1912-1913, theseeds resulting from the first growtli a. -, 
obtained on a commercial scale. In the following years, there w ■, 
fi.Ned anil grown many wheats of the tyjies of : " Rieti ”, ' Coingi, 

” .\Iasolino ", “ Bordeaux ”, " (ientil Rosso iiiutieo ”, ” (lentil Rosx, ■ . 
tato ”, ” Inalleltabile ” (Xon-lodging), " Turgido d'Australia ” lAii-:- 
lian rivet). 

'I he sejraration aird breeding are now accomplished facts and grnv, '■ 
ill bulk on a commercial .scale has already been undertaken : in ii,i ■ y, 
,Societ> sold more than 39 tons of seeds, and its members took 29 toii- 

With a view to promoting the spread of iihysiologicalK selected i. , .. 
in Latium, and introducing in lliat province the varietie.s esteemed ein 
vvliere, tile .Mini.stry of .Agriculture iiistructed I’rofessor Tod.vko to m./c, 
-iiuilar trials of selection and adaptation in that region : thev were lieg:;!! 
ill the agricultural year iijr.i-roty by isolating and breeding 255 lim- r 
wheat and 192 of oats derived from local cultivations on the Hopkix- 
iiietliod, as well as “ ciinpiantiiio I’elb ” maize anil " rignoletto ” in.n/i 
lor poultry, and finally by instituting some trial.sfor ada))ting to nnliiMy 
cultivation, ” Kirsche ” oats, "Saragolla ” wheal, r rivet wheat, j tcye- 
of “ Rieti " wheat, and 2 wheats of the " Oilogna " type - - i>hvsiologic:ulv 
pure races obtained by the above Society 

l''rom the best of the pro.geuy the material was derived with uliirh.ni 
I9l.i-I9i,(. the trial breeding wa.s begun for the choice of the best lim-, 
whicli in their turn are being subjected in I9i5-i(ti(i, ])artly to a prodi:, 
tioii test, and parlly to a regional test, l■'tom the results nbtaiiied hiflut- 
to. the following eoiu'liisioiis may be derived : 

1) In a short time, there will be iilaced at the disjiosal of fiiiiiii is i; 
Latiuui, a small number of physiologically pure races of wheat suited in 
the envirouurneut . characterised by iii.gli produclivity and bv resisfamc 
to rust and loilgiiig, 

2) The best type of flie coimnou ” .Aveiia rouiaiia " will soop hav. 
been segre, gated, 

,j) Xext year it will be (lossible to baud over for bulk cultivation . 
valuable pure races of niaize ; one with grains very rich iii starcii, speeiaih 
suitahle for feeding cattle; the other with grains rich in gluten, particii 
larly adapted for huiiiaii food. 

I'iually, Prof. 'I'odako proposes to assist in extending tlie ciiltiva 
lion of brewers’ barley by segregating the lines which will have been feiiini 
niosl a})])ropriate to tlie Roman Cainpagna. 

111. - R. STAz.roxK Ac.kakia Modena - - .At this agTiiulUiml 

Station, wheat selection work was begun in 1910, and is still coiitiaiud 
niider tile direction of Prof, (k Lo Pkiokk and his assistant. Dr. (1. ll'Ii - 
I’OUTO. 

The method of pure lines is adopted, obserwiiig the follova.c 
principal iioints : 

ist year : I'irsl choice of the parent heads, in :i common field. 
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2 nd Lonip.ii.ii j\ c ol t Ih’m' Ik’.nK ;lu‘ 

which is s<nni and cnitivalal >q>.ir.itclv 

3rd yiiiy . Culti\ atmn in hnlh I’l the M'lectiN! [iio^ci!\ 

The initial selecth.n ..1 the Ik-.aK tnnk into acennm ihe 
jici\\er and resistaiKe lo iii>l and and wa*' ithuh* tioiH ihi* ti>!! >\\ 

wheats; “ (ientil Rosso “ Riiii \ • vjolo'^ti.i Wiuaa ' role-c 

Colognese del Modenese ’i, *• Nn^;- ‘ • Sluu iT ' Ro-,> i 'loe.. j Jr,.c, 
■y.wnste ”, ■' Maioiea rosso Aho-t;lH-i jou hi-.aU w.se .ho-m .iiid 
- till sown on 2(H) plots of i s,p-,..!r nu-tu- lo the iiuiuIk-i ol jk': 

After the heads wereriju-, 'he luiinlu-! .•] lannlii" oi kiaaii ,> -.>01! 
w.i' reduced to lo only, namely ; ' iViml ' i ' Or.itto.o'-te 

Rieti . r " r(»l(-se and \ “ Lolo'^na Neiieta. 

In I(|I2 tliese families were snhuAled t-* tlie li:vt iiial -lom!; m h-ik 
•.lirii, in I'jl.e a Second bulk trial wa- made and -ood u-'cl!- ueie iTi.io; 

as regards yield of grain. In i-.i | a tliiid Imlk mhiv ..n-n u .e m. .It 

a; -carding the ” I’olese ’ wheat , which 'howetl ii'-mii. it-m ic- i--i .tih e i - 1 a-: 
,,1'ii had not come up to the expect. ai-m- b.--e«l oe. ,lie -1 puACi'C 

wars (though it must be remembeied that in on j. lluonghout I .ih . t !,< 
>eason was unfavourable to gr.iin fmiiiationl. In ioiwmU du- I'.eiitil 
;.A'0 ” was cultivated in Inilk. ami w.i' h-nml \ri\ poiim-mn 
■ ■’her hand, the " Rieti ” and " Colo-a.i ' . hoidin- onl little piovjn.! 
MU'cess, were definitely abandoned. At pie-enl " t.oii'lu- <•} o 'ml up 
livhrid wheats are being bred, whit h ueVe m. irked oiu .11 .1 -leu]) oi 
ilie ]jTevious year, and from wliieli good Ie''ldl^ ni.o be e\pe< t» ii 

In addition to the wheat M-leeiion iii.'K, ie>t'- .iie n; piego" na tin 
.11 cl'inatisation of ditfereiil kinds ol Scotili wlu o am! <•(<■ the rwli 
-cfvc as the point of depavtiire t«>i «ohii wotk 

IV. — ” R. Sct'oi.A Si rKkiokK in A«.kicoi.h k\ ' \Iii,\n !n ihi 
iiigher School of agriculture, selei lion is >lmiied .oid p'.e tfe<i b\ 

Rktzi and Dr. Ik V::n'in«v 

In his studies, Prof. Hkizi devoie- hiin''ell sp«n.tli\ to jiliemnm 1.., •\ 
deist ogam V and partheilogeiK-sis. togetlun with tlieii i oime'jiiem c'^ 01 ip 
plied genetics, Other work in progie'^ h;i'' lor it'- ohjeei lovnK'eni the 
van be done with precision) llRoineslion n! the iidiedta.ma "i ,!i fpiiieils ii.u 
Ssteis, by means of a clearly proved natural otote-' '!he le'-nll- hilliei 
obtained nia\ be considered as excellent and will In- puhli'^lied ,01t 1 o 
Hewed checking. 

Special attention Iia> been paid to the krmifi-i.n- uni liie tluii" 
lf)diaceae in the course o! the bnrdiiig w*nk, all the ' iei'l' gamn .oid 
parthenogenetic forms being studied and lestni ninUa nihiv.iUoii on lla 
XlLSSON method, thus eompleliiie that asjfed n| llit- lattoi - i Npeiiiiicnl - 
which was rather defective. 

In addition, some bnage Oianimeae and diUVreiit kind- "I wIkm., 
oats, and brewers' barlev are beii’g -'.ndied. 

For several sears, studv has also keen carried out mi sonic I.cgnimn 
on the phenoiiu-ne .if K-stre^alioii ..f liytni.K iir..ii«<e.l i .ll\ . 

.11 the Memleliaii method, bnl liere to »vc thi- h-uII,, eiiv v:.h:.' 
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particularly in reference to DE Vries’ mutations, the observations mu-- 
continued for ten years at least. 

Dr P. Vexino has, since 1910, been making experiments of selv • ^ 
with " R0.SS0 Olona ” wheat, on the XiLssox’ method. 

After making some thousands of observations, he was able to sc jj...: 

2 families, the characters of one of which began rapidly to approxim.c, 
to those of the " Quattrocoste ” wheat, while the other varies continuiii;.:, 
and also exhibits awnles.s ears. 

During the last season many bulk plots were laid out, yielding , 
result, in the case of the " Rosso Olona " wheat, high tillering pnw, r, 
strength of straw, and weight of grain. lu the successive cultivation.^ 
weight and bulk of the grain has increased continuously. 

In short. Dr VE^^^'0 has struck out the right path for improying tin 
wheat '■ R0S.S0 Olona”, and, by taking his rigorously conducted c.xpeii 
lueuts as a basis, he has every rcasoit to hope that this wheat will h, : 
thorough success (l). 

V. - ' R. l.S'n'n.'TO.Sl'I'KRIORK .\(;RAKI0 Sl'ER!MEX'T,\I,I! ”, Pitkt'Gl.r 

Prof. Ale.ssandro \’rvKNZ.A. the director of this higher Royal liistitiitv 
tor Pixperimenttil .Agriculture, began his selection experiments in 19110, 

1‘or fi years past he has been carrying on a methodical selection o| 
the wheat “ 1 ‘ucense .semiduro ”. Started on the Xilsson method, it juu 
ved that, in the progeny of a given plant, there were marked dilTereuei- 
between individuals of the same family, to such an extent that this ])heiin 
meiiou. could not be ascribed wholly and solely to the segregiition of char.u 
ters according to Mendeliaii laws; for .his rea.“oii it was thought adviv 
able to coiilinue selection on a method approxim.itiiig to that of 
and it was fouiul that this wheat, which is a young strain, might be capable 
of very marked modifications, exactly as the Darwinian theories would siig 
gest. This observation apiwars to be confirmed by the results of anothei 
ex|)erimeut made with the " reversible Vilmorin Wheat ". 

VI. ■— ” R- ORTO llOTANia) K OlAKDl.M) COLO.N'IAI.E ”, PALERMO, 
This Botanical ami Colonial C.arden, under the direction of Prof. A. Bokzi, 
has, since 1900, also devoteil a part of its activity to work in conntclioii 
with Ihe selection of s;onie varieties of cereals, beginning with barkvljj 
oil which Dr Tkopk.a has been working for several years with very c ncmi- 
raging results, 

IVcsli researches and ex|)erinients arc proceeding for the purpose of iso 
latiiig a Sicilian race of wheat resistant to seasonal changes ; other studic' 
cover the following: Coefficient of density' - Influence of origin of seeds on 
acclimatisation — Icnipiiry into inheritance of recently acquired cliaracU i' 
— Influence of time and depth of sowing on drought resistance and 011 tlu 
yielding jrowers of wheat, barley and oats. 

(i) Cf; Pr. 1'. Wnino: i) “ Pi alciiiii ihrirli fiiirton ", in I.'A'iiinillUKi tnodernn. \i.ar i ' 

4: aiul 4 ; - “ Cin ali di jwjmavcra Jbhi, Year itfoX, N'os ajid 52 • ij ‘ I I’D'-' 

iKili/if ijilor.io ai lavirfi di silezioiif di I fniinmio " "RiIsfo Olona ". in .■i}nit 4 unu /’ > 
Vo!. XI, iiji: and Vnl. XII, iot3-i‘)I4. 

ul Cf : C. Trii]K’a : " Kifiiltaio dj coltxirc rclcziotiiilf. 1. Honhum in/uifw ”, in 
till h'. Ortn hi/tiii-ici‘ «• (iuinlitio colotnalt-. Year VIII, Part 4 . I*aleniK*, Ti]). Friiilla. 
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yil - R. Sci-(11 ,A Pratk-a-ui Ai.kjcoi.tvka". Anuria iIUro 
l,.the*leciK>notwh..at I'.., ].. ViVARt,.,.,. a.UNt.r 

,.f this Practical bchocildfAoiicrlMuc, ha- „.a,i,H.ii ,m! a plan .huai, ,! 
,,„pro\ang local varieties ami to proving wlu-tlui, in the ahm iti^ 

j tins region, varieties Iroiii „thei rc(;„(„a aan In- ...cclmiati-eil The ,.u 
laminating local variety is ' Hianchella d, Pm.ha ■. a„d ,he viiuiu- 
nitrnduced troni elsewhere are: ' ('.entil rMs-i' ' N.v Kun ' nui 
■ \ iltnorin reversible Wheat 


As regards the local variety. -h,.it pen,.d m sisunul.e -el.vinm 

applied to begin with, then pedigi.e seleciion «as .nlapied. i.ikiuc 
the parent heads from a held eomaiiiing the individn.il- piodueed h> the 
-y-teinatic .selectioit. At presetil. alter having in the lii-t te.ii i the 

|urent heads, the first phase of the -eroml peii,„| h.i- Iveii le.i.hed i .■ . 
the beginning of pedigree selection, which is to he |,,il,,we.l iii ilie tliii.l 
Vk.ir by bulk cultivation (»f the si-Kvk-tl 

In any case a first imiHulant I'niuhi'itin may lu- ihihi ilu'f 

U'^ts. namely, that tliv salcsl ])lan lake m liaib! llu- v 

liK-al strains. 

In future tests. Prof. VlVARKU.i uillntU only ciiiimk- llu- woik .'1 p.-tii- 
jrce selection, but will also cany lorwaiai his iiKuil'liiiii ii|i liiaK uliiiii, 
]!! conjunction with physiiilo-jical sdcclii.ii, Iiavi- .ilii-.itly pinvcii lo lie ilic 
nuKkunental means for ohtainiiu' 5hc lu v\ MMin ..t wlu-ai winch 'li.ill ln 't 
oirrespotul to the local conditituis of t hmaU- ami s«>il. .mil Mtl\ , ihf nnjH>r 
tint problem of abundant wlica! ]uoductiiin 

VIII. " I.sTiTi-Tn AoK.vkio XiaiNi . lUki ii.o (.\io-.//.oi, i;\ 

means of the wheal selec5i<*ii caiiii-d out «'ii ihi- t'-lah' ot iln.- .ilinvc 
yiiltural InstitUie, its direcioi. I’lui Pantk \‘iot.\xi h.ix hvcii alilr to 
raise the average yield of grain fnnn i;.^^ <'> 'S o ; biishi P ]>r! acu . 

Since he has in.ide it his i.ivk lf> pr>>diuv tiy m-Uh laai .t ivm- 

>1 ' (.rentil rosso ' more resistant P* liHliiine .nid llm-' to contulMUf, 
by careful and assiduous work, lo increanug ilu giain jiiodiu timi ni ih it 
region. 

Prof. VlfrlAXI did not confine Ins exj)etiiuent> lo wlu.M , hnl exteiidni 
iheiii successfully to the followiij)’ plants : nats, inai/e, iH-iltoni, inntip'., 
hemp, tobacco and forage plants, 

IX. — “ ISTITl’TO Ac.kAKIo " l»l Sc AMiK CI { P I.OKI .Nci :j . Tlic S( ll.'lm 

I'rof. PassEKIM, founder and projnietor o| this Agriuilnii.d In^litnh-. li.r-, 
mice 1900, conducted hybridisation tests <»n the wheat < -enlil ros-n , aii<l 
has been able to show that the ]>rochvily of this variety lo lodging due to 
the structure of the culni, ibis latter having very liiiii walK. lelalivily laigi 
:;ir space, and remarkable diainetei oi tibres in !he outer •'liealli (i) !<' 

remedy this drawback, hetried crosSe>i lie) ween ‘'Ctitil iu"o and 

■ind obtained a number of foriiisof " (lentil ros-o Noe and Noe 

■' ’fTcntil rosso". Tlie first of these cro-xses yi^'ldcd 50 new toinr' "1 wliif li 


(i(Ct; “ KiaK'hi.uJL-HHriin/.- i-Oluil* mi i>o'l.n -in niii- i.Mh m 1 LilinMlui i' "ii . Iinmi n 
‘.xTaiia (• IK iroshkiviilurio tin it <ir«i!' gun. -oO<i !a a it. m 1 . N i ,i - - ' i .’a in /.o af 

ilrll'hltlulo acraim ,li .V.iii.mu. V, iir cic mnfi". . Till « R.itn. ll.i .\ ( n 



only () were so«'n i^ei>arately. From their progeny 4 forms were i<.n' 
which resisted hjdging admirably. 

Prof. Passekixi i.s of opinion that, in order to preserve the ch.irak • 

of the new varieties, careful selection must be made every year. 

It is an established fact, in any case, that agriculture in Tuscaiu 
deriverl appreciable Ijenefit from the work of selection conducted by • : . 
invesligat(}r. 

X. " Stazioni: Sri:kiMi-:x'r.Ai.K di Kisicot/itka (I’k 
MoxT). This Station forEx{)erinicntal Rice Cultivation, is nndertlKc]]^. 
tii»n of ITof. XOVKIXO XovEr.i.i. It possesses a field for pedigree seln; . 
of rice intended specially acclimatisation tests of new imported \ 
eties, ami ]K-'(li|:'ree cultivation of some varietit's to be improved It h.,- 
a small meterorological station at which daily ob.servations are niicii- ,• 
climatic conditions, the vegetative behaviour of the different varietic' .■ 
rico and correspotnling phenomena, the results beingafterwardseollatii] 1, r 
a series i)i years 

Prof. NoviClXl endeavoured to pro<luee a hrst practical impro\ ens'. c* 
of rice l)y tlie following means: affording ricegrowers the collabt)ratiiiii .,1,' 
technical advice of the Station ; making known good methods of culti\, 
tioM : inspecting and dirc^cting cultivation: and distributing graded '■citl'. 
t«) the most intelligent rice-growers. The result has been that st>nie lin 
growers have specialised in tlie ])r<Klnclion of pure rice see<ls for sup];l\ ii;. 
the market. 

The advantages derived from the foregoing by Italian riee-grou^:- 
hiive f)een, and continue to be. nmst marked, and they will still further ;• 
crease when the production of ]>nre seeds has been facilitated by the 
•stem of lraiisi)laii.tiug introdnee<l into Italy some years ago with higlil\ 
])r(iinising results. This system obviates spontaneous reproilnetion t; 
seeds prematurely dropping on the ground owing to various causes, 
a pure product is thus secured. Plnsiological selection has retained ^ ii i 
accentuated the best characters of the varieties inpxwted from Asia of lau 
VL-'diy.. which would certainly have degenerated failing this aUeiilion. Siu L 
was the case, for instance, with the variety “ Chinese originario ’ or " At* 
boiuUin/a ” inijNirted twelve years ago, which now furnishes • ^ of the Il.i 
liaii ero]). It has been possible to maintain its cropping and diseun 
resistant jKnvers, and even to improve its marketable (jua.Iities. 

The continued selection operating on one and the same variety h,r 
yielded earlier types, particularly suitable for cold and shady waters ;iiu; 
soils, and, for later .sowing, types with larger grain, longer, and richer )i 
gluten, of higher commercial value, which in a short time became f.iirl} 
widespread, to the considerable advantage of Italian rice (.ultivatimi. 

I'or vears the Station of Vcrcelli has carried on pedigree selecti"’ 
of rice in mder to restore the qualities of pure lines to some of the 1 h'’ 
varieties, namely : 

i) Variety ■'Chinese” or “Bertone”, imported from Asia aboi.t 
i.Sji intiUheStateof Piedmont: veryearly. of high commercial value bn: 
insufficiently productive and with a limited >eld of |)oli^hed grain. 
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,,c ,md lodging ; hmit«l prmlvKtio.,, n.l.l „f ;■ 

;,n,her hand it i. lairly early and „t ..wien, mark',., Me .iiuldi 

J) \anet> Lhinese ongmai,,. " „r - AhMuidan/a ■ : tl,.- Ik-., „i 
:,ae rec^tly in^orU;,k cultivated nvc veiv iiule ,,ie.o hiahlc ponhu 
av res, Stan to the diftermi, .hscises, hn, less n„me,li ilie 

:her hand it ripens late, is easilv lodged and of li,„i,ed commeici.d v due 
.\iiiong these 3 selections begun, tin- ,n,„, |,r„„„o„g „ ih.t of ihe 
Ji,„e,se originario Next year the .eleCioii ,,1 Uu- j v.uutie. »,II 
e lesiimed and that of 4 or 3 esu-eiiied v.irielie- mil he he-m, \liei 
, ,T.h, hybridisation of pure varieties „,|| be e.xpenni, iiied '« o I, 

The Station of Wreelli also inteml.s ,0 oigai.ise in.,. ,„ul .u 
■mati^ation of new wineties i»f ukv us mumi ux ii h.ix ii^- n.ve-x.m mic luv 
It may be concluded that this Stafio,,. .lespiie ii, eceedni-h I, I 

has ivithiii a short time fuinished brilliam 

( uiiduswiis. From ivhat »e have -el ..m. .„„1 f„„„ „|u, |,,,s l«e., 
.•ili.shed in Italy in relation to ihe ini|.riiveineii, oi •.nltiv.iled plous the 
lowing conclnsinns may lx* drawn : 

r) In Italy conskWrabk* snm> havi l>n n >j>rin on » 

.huX'S, but very link* for direct iniprovniKut ni pLmi' 

j) The experiments of sekwlion and hvl)iidi>.!li..n ni uln.il 
" ri>i)0 took on continuous form in 

j) The Royal Station of Ridi for mea! mi]'.iv.ni..n has ..htaiiu-d 
:.i'^nificcnt results, nniiinned by all regional l.-is .airird <.iii disiiilru's 
ally and with the utmost care by vaiiouv Stale A.tiuulim.ii liotitmes 
: has furrished a valuable contribution i.' *4eneii. ' in 'x-neial. and o* ei- 
;1 cultivation in particular. 

4) The Cooperative vSociely of seed ].rodmeis,,i Unliien.i hasi-,.!.,; 

; iTid fixed numerou'^ families ol wheal in puie sHaiiix \\ln« h it ii.fs s|,u ai! 
:'nigh certain parts of Italy, panj«.nlaily Pjnilia 

5) The Schools of praelieal agrienltiui- at Sraiiclini and U.millo 
tve obtained and spread in Tuscany \ .nictio <*f wIkmI <>f InglK i \ n ld aini 
‘re resistant to lodging, 

(i) In the following establixhinent> : the higlier Sch‘'"l' ot Agnuil 
re of Milan and Perugia. Royal O*lonial il'inkn ol ]‘.ileini«*, R.fv.d Agii 
'tiiral Station of Modena, and School of Agriculture of .\n'iti.i iiiijinii 
i '^tndie.s and experiments are Ireing larrieii «*n wliiih h.ivr Im llicii 
•Aict tlie progress of cereal cultivation, particular ath-ulioii bring given 
keal varieties of wheat. 

7) The \’ercelli rite cnltiviitioii Station has in a l-av vrai'' n ndrjrfl 
r.dile service to agrieiiilnii^ts. and ha> bimight to a Mnvcx'inl 
ini]>nrtanl work ap])reciated liy Italian ami loreign x, iciiti-'t". 

■'') As ill other departments. Italy ha" <ii>tingui'lHd Iki'.cIi in llial 
r till' improvement oi plants under cxleii'ive cnltivati'm .snd in Ui.o »-! 

‘i|i])lieatioii of the biological and chemical X4ii-i],,,-x th,- jjioblriii oi 
■■"1 'Upply. 
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agricultural intelligence 


DKNKRAI. INI'OR.MATIOX, 

iiiin - Legislative Measures adopted by the Republic of Colombia for Agricultutal 
Livestock Development. — l. I.cy 7s 'k' nui (J'l do Udvionibio) por in oual -I ; 
hi iiyriculUira tuloional. in Rtlmhliat lU ( nlutrihin, hiitto Oticiil, Voiir l.I. N-. 
jjn, i~l IK'CvmbvJ — IT I,cy S:; ilr- ' 

I nr lib I'ual i%e fidiu-nta cl t'-tablciiiniciUiMlccarninrias y ref rijicrui Ions (I'jul in. ! 

111 cxiRirtacitai tic cjinic>i. /Mtf . Xt> t j lvj, it J 76?, lEvcmlxr J, uii.v 
I. — I'nder the first law above o'ited, the objeet of wliicb i- In i,, 
national agrieultitre, there will be foniuled, inter alia, Stations of soil': 
agriculture in suitable localities of the Republic, with the object of c,a:i 
on study and scientific experiments; demonstrations bearin;,> or 
application of chemical manures, and the cultivation and acclimati'sli' 
plants ; and also of organising exhibitions of modern agricultural implnii' 
and machinery (article i). — Kach Station will have a special dciMiti; 
for : agricidtural meteorology, agricultural entomology, analysis of snii 
water, introduction and distribution of useful seeds and plants, ami in. 
tation of chemical manures and breeding animals in order to inipnivi 1 
strains ; in short, all that in necessary for the development and prndi, . 
national agricnltnre (article 3), A monthly organ will be issued . Li 1 
cultor Colombiano. whichwill give an account of the work at the Statiei;' 
furnish other general agricultural information, which consuls abrn.d: 
likewise required to transmit (art. 6 and 8j. The Ministry of AgiiL!': 
and Commerce will also organise at Bogota, industrial, agriculti’.r.a 
livestock exhibitions for 3 years, and further, similar exhibitions "is 
held every 2 years in the chief towns of departments, at the expcii' 
the latter (art, q). There will likewise be founded, as soon as pn's 
a central Institute of Bacteriology in connection with the Stations of -c 



DEVELOPMENT OF AORlCn.'n-RE IN DlbfEKKNT On NIKI, 


N ..gncultme, thm cariying i„to ^ ^ 

,;nn> may be established ui the j climatic loncs (h,„, tern, Mate md.cldl 
,C(,li’tnbia (art, II). 

u. -- The obj^t of the scvnml l.,„- is cncuraijc the c.-.,abU>h 
,,-nt in Colombia of meat packing lioii'i-s and chilling wiok-- to, the i\ 
,,rt.,tio„ of cold-stored and canned mc.it. The pl.mt .md m.nhincv u„- 
j,..;rtl by these establishments for the exclusive pmp se „l -.l.us'htci „ul 
pparingand preserving the meat «illl>eiue„f bMi».it duty, thb ev tnptu „ 
[triiiuniiig in force for 2 years from the hegiiming oi expmt.ition I Vi.d, 
(,':;iiients will pay the departments in „|„ch tiu v .cte h.c.ited „nlt i„ 
(about 5rf) per animal slanglitered. in^te.id theiisn.d -l.nighteiiug 
;,c and will be exempted from all expnt duties nhicli might inip-cd 
the Colombian Government, for a perioil of gi. vcais iiont the picnnd 
of the present law (art. 1). The estaldishment- must lie pi<. tided 
,:;li the nece.ssary destructors and disinlctiiiig pl.mt, in oidei tied .l.iv liv 
i,,v the offal may be burned or coinerte.l inlo nianmc (ml, ■,), lin.illv, 
::;r r.iivernment will mulertake a census of the c.illle in Cohnnhi.i .0 s,,on lo 
,.-ible. 


. Agriculture and Livestock in the Spanivli Gharb (Moroocef. v ts,.i 1 ,■ ,1, -1 |,n,|,,|, 

■!i / (1 Vf.ti X\ 11 . .\f> k’>, . ,i-|- . ,1 ^ ^ 

• Mii'lri-I ! t I.miiy i-e Aioil j. : p 

I. Soil. The Spauisli Oliarb coinpriM-^ tlu- ilj>iiiAts i,i Auil.i. I..ii.it}ii' in j'imikj; 
idil Alcazarcphvir. The ricli zoiu> ol (hiiliin Ainxn ]■] .(u.l Tiliu’, 

Fiiuh have an area of ahnit (),;i Nqtuiir miU's. j..un |mH «ii' ii. Tlu* 

: (intry chiefl> hilly, the plain bein^ liniileh to ihe liv* i v.iIUns. Tlie 
f‘ib are; l) iiielloNs alluvial in the vall<\> ; j) '.imlv. leiMi'li vellnw in 
iMlciur. on the hills and mountains: rieli in lminn> and ixeelleni hn a t u-.il v.inw 
iiii^ ; ]) niarshy or briny in tlu- valK-\'< ff Mabaihar and Il.ixet ami lu ai the 
R’l 'iitli of theOiiad-Trahahart (\ In-se exlA'ii^ivA- niamlH-> an* ktuo\n under the 
Cuiiie of Tcnibladeras) andintlie valley> nH hiad-Meja/A n nna<i On, ii«>ni , 

All these lands are rich in or^aniv mallei, \\itli liiy-h < aj'illaiitv ] ei- 
citable and hygroscopic ; they arc ea.-ily woikcd. The analysi'^ •>! MiiK ; 

,! frnni the valley of Tueens. /> from the Munly «il tlu- Smitl <1 Ma 

c:. ale in the Agricultural Institute of Madiid. yiehled tin n-ailing'' n 
h !]ie following table. 


Physical and chcmtcdl cvtnposi/ion of 2 soils from the Sfaiiis/i (Pnirh 
(parts per Ihonsaiui). 

\ It 

Phyftical an;i)\-i? Vall«v -f I.mnj- -sitHa i ' xi., 


Mtii'iurc . . 
Or'jiijiic aiatlcr 
lailU-Slniik' 
Coarse siii'i 
Tine san*' . - 
Clay . . . 



-jif) DKVKLOPMEXT OF AGRICL’I/fURE IV DIFFERES'T COUVTRlKs 


Chemical analysU of Ihe soil dried 

at I00« C. A B 

NilfoL'-n . . 

I’h< i-i>hMric add 

I.iim- 

l-'.l -h . . 

II. Climate. Moist and temperate; this zone comes within tu ■ 
gion of enltivatinn of the olive tree, in its southern subdivision. 

III. Vei^eiahle Prodtuls. — i) Cereals. The wheats cultivated are i in,,.:. 
Triticiim pdomcum, and to a much less extent Jr, durum . 4 7 
and b-rowed biirley ; very little oats ; a little maize ; a great deal of sore'.: 
and millet ; :uid asm;dl ;iinount of Plialaris can.iriensii. 

2) Puhci. The chief ones cidtivated are ; the horse lx\in w.\. 
sniiill but floury seeds exixrrted in large quantities to Andalusia), li jo. 
pea, iind haricot, 

I.iquorice grows wild in the fertile valley of huccus. 

3) Soltinaceae: potato, tolxicco, egg pUint (Ibis plant, exteiiMvi>. 
cultivated, produces fruits reiiiark;il')le for size and sweetness), ],)inie:;; 
and tomiito, 

4) CucurbUoicae -. calabash (a variety with large round fruits), md, 
cucumber, an<i water-melon (very large fruits, the flesh being mostly 
red in colour). 

5) Villi. Ill the Garb the same varieties (wliite and red muscat,, ,. 
are grown at Malaga for making the famous muscatel raisins ; in the riyi, ; 
of Ahl-.Senf the vtne attains to great size and yields very big biiiu hc' 
grapes. 

ft) Olive lice. There are found here both the large-sized cultiv.it' 
olive tree and the wild olive, very abundant, and producing an enoimi,:;, 
quantity of small fruit from which a line oil is made. 

7) Pruil trees: orange (a variety called “lechin”, equal to 
Spanish " naranjo chiiio ”, yields fruits superior to the .•Vndalusian oriiiu;. - 
lemon tree.carob tree (especially in tlie Wazau territory), pomegranate 1 in 
qvicUls very large sweet fruits and also occurs wild), date palm (attain' : 
great size and exliibits 2 varieties, one with cylindrical and the other uit: 
pointed fruits) , almond, plum, cherry and quince trees (the latter yield' ver; 
large fruits) ; on the other hand, the apple tree, jiear tree and peach tree . 
not tlirive. The fig tree, yielding exquisite fruits, is represented by .l/ >r 
alba (very abundant), and the Barbary fig (very abundant; its inm 
used to prepare an alcoholic beverage), 

<S) Woods. The cork tree [Qmrctis snber) grows throughout tin 
and in two lands of soils; it forms entire woods which are termed ' G.ili.e 
the natives do not utilise either the acorns or the cork, but only the «'• 
which they burn. 

Among the species wlfich furnish timber for building or other iiu!i"i : ; 
purposes, special mention must be made of; Calliivis quadrivaiiK. cs:' 
fragrairt wood), Fraxiims excelsior, Pcpuhtsalba, Ulmtis campeslnf. 
australis, which attains ii great size, and different species of Sidix. 


--''A 

■'.^71 

I 6.' 



5<vr.u. Hw.irsi: 




1:, the thickets and the wooded nwadow. (wh.icl, eonio-.i-e , 
j.iSturage) there occtir, in m.weoi le.> c!o>e m ind- ■ i'-.-, • , e, .. 

Chawu.-rops kmmhs (veryahundantl, hL>.^u:r,uhuSZ 
.'i,re-cent ferns, etc. 

„) Pashm l„mh a„J ,ra.-s U,,h. The !,™K i,..d ,he p.our 

and cleared lands Cenales-) eooht of d.ili.rent .pe> u. s 
Sih-iie. Rapiunws. AsphoJdus. I ,,/.,, andccmoii-e ,K„ 

,;;a hi^nch honeysuckle {Hcjysa,„m .vrecr/and'gnnvn.y odd n.'tlic 
■tnct of Arcila and elsewhere, Ami.diis ,vhu,u,:., h..,., mom muI 

■imscnis. Ammlh.ri,m daltus and the yellow Inpin ooei wide 


In the Iimiierous fitfh.rii/ which lie ,d..no ,dl i|„ mic,,i)!^ 

:iu predominate : ihi/idim, 7 n i»i ,,eSiOiv /. ^ / s, 

(o., Alopecurm ptakush. abniidant in d,. nip jilieiv etc ' 

The writer advises that inttn.sive cultiv.dion should he | i, n,oi,,| ,,, 
aiection with maize, millet, sorohnni. 7’/;,i/,ii.w ,, liie on Ihe 

rshy z.one of Sinid-el-Ma). the eulton plant {i 'ti-swpium /. ,7. ;neoi;i 
• ,ilso grass-lands for stoek-breedini; jiniposee. 

I\'. Lkvsiock Pmindion. i) //niw v Tlieiv aie two , I, .,ilv diMiiu i 
yes. ft] the liarbart tyjie, ft] tlw prodnel oi .i i-i»p-s hetwivii 1 lu Itoli.ny 
.i! tl'.e Arab type, ihe Arab liorse is bn.) in the inteiioi oj the onintiy 
;; the valley of Ottad-Draa near Tatilal'i In the ditlet. m -k. K (.•n- o| 
rws examined by the Anthor the nninher oi lervivai viilebi.ii i-) ,oi<l 
■..t (if dorsal vertebrae (d) was eoiistam. 

.’) (ntiU. This breed represents ,i mixtine o| ilii'teino oi (\i n 
pisite characters : some of the cattle ate br.n hyeephaloiis. ..iIk i- dnlii ho 
jihalotis: their horns are small, ami stalme lailut low. tin e .on l.iiily 
-d working animals, but |)oor meat .iiul milk piodiuet'. In the o yion oi 
tyhera the Dutch cow has bet-n iiniiorled from Spain, .nnl (io(-v(d with 
y local breed to improve the prodtielioii ol milk, 

d) Sheep. There are i breeds : id Merinos, h) Svii.in (.\-i.iiicj 
! their hybrids, both sometimes mingled in the same iloik The slieip 
'he .Merino breed are ii.y’to ; ;,4i|iiiehestii heighl , Ihcii lim e m iv long 
hite or yellnwi.sh, yields a wool of superior (ptality, wliidi i-- es|<iili d 
l.irge quantities via the jxirt ol haraelie. The Syii.ni bleed i^ higln r 
-’atiiTO and furnishes a less esteenitd Wdol but ils meat io help i The 
:nrdnais of this breed sometimes htive 4 or ii li<(riis. 

4) kroats. The goats, which are very miitieroii-. but held in little 
tom hy the natives, are a variety of the hreed iiihaliitiiiL', the ■-oiitheni 
ct of .Spain (“ eabr.as costehas ; thev are sniall in ^tatiiie, with long 
•ck hair, and yield little milk. 


Observations on 5 North-American Species ol Simuliuni and their possible Ac- 
tion in disseminating Infectious Diseases. loma.Ns-fo.Mi kv, moiiik w 

' 'k'.i.l Sidh's Ih'parlmt'nf -/ .i riniltuii . X--. i.-*. ; ' I'p , i •• - \v • 1; 

Miirch (i, i<fzh. 

k'ertain species of the insects knfnvn as " bttfftdo gnats” {Simulinm) 
r oiiisiderable pests of man and domestic animals in the I'liited States 


I'lKM. 


Il\''.11 NI. 
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as well as in other countries. Although the principal area where they, il,:., | 
in North America is in Canada and the Northern States, the pests . j ly, 
group occur as far south as Louisiana and I'lorida. WTtile they ,y. 
pendent on running water for development (48 hours in stagnant 
sufficing to kill the larvae), they make use of very small streams s;i,i ; 
some extent of irrigation ditches, and are consequently found cxi ,,.i,,. 
allv in considerable numbers on the drier parts of the country. 

About twenty years ago, buffalo gnats attracted great attention 
the lower Mississippi : they frequently became so abundant that plant. iti. - 
operations were .stopped on account of very painful attacks agtiiii't ijv, 
stock as well as human Ix-ings. These great outbreaks were due to con.; 
tions produced by the overflow of the Jlississippi river. The perfectii n - 
the levee system has changed these conditions, so that the outbreak' 
less frequent and of greatly reduced severity. The damage done by binf,, , 
gnats results from their painful bite and the loss of blood which i ii-'cv- 
When they are abundant they sometimes cause the death of livesi ,;. 
At the prcseirt tinre no cases of disease transmission can be attribiiU 
definitely to buffalo gnats, but there is the possibility that future invi-;; 
gatairis may prove them to be transmitting .agents of some infectious di'i-.ci- 
(virulent anthrax, Psofiasi^ s’liUata, chicken and hog cholera, and [x-llasr.! 
The study of their biology is of great practical importance, and wascarcii:!!; 
carried out by tire Author in regard to 5 species : .S. venuslum. S. 

.S'. hrackiUum. S. and .S. pidipes. The following are soini 

the results : 

female lays the maximum mimlx-i of 500 eggs. The mmilxt n 
generations per year varic-s according to species and latituile. In u; 
Southern States of the Union these species seem to supply one geni-r.itid 
after airothcr uninterruptedly from ^^arth to the middle of November, tl... 
is, till the onset of severe cold. The life cycle of one generation duriii.y i; 
summer takes about 4 weeks , 7 days in the egg stage, 17 days in tlu-ku-.. 
stage, and 4 days in the pupal stage. The space of time between egg .c 
adult insect, however, varies according to oiiviromuent, and above all tcmn 
ratnre. being shorter in proportion as the latter is greater. In .South Car 
lina there are probably ^ or (> generations annuall)’ for all the above sj)ee)e 
except .S. pidipes, which normally has jj. In Illinois there are onlv pa 
generations of .S. vcmtstimi. 

The larvae of SitnuHiim are frequently parasitised by Nematode ner:; 
of the genus Mermis and also Myxosperridia ; they are also attacked by sici a 
of Hydropsyche. The pupae are not known to suffer from these para-ile- 
The adult insect is often attacked by Meimis, and several writers li:ue la 
scribed other enemies of this insect is different countries. 

Whether or not the buffalo gnat is a transmitting agent of dise.i.-r ; 
still a moot question. There is a .serious difficulty in the way of 'olvi: 
this problem by experiment, as the adult insect refuses to engorge w la 
in captivity. Therefore all that remains is to dissect the captured iico 
" If it could be proved that a SimiUium which has once engorged blooil an 
oviposited is still in a condition favourable to a second ovipositioii, that ;■ 
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,,aunentary eggs are present in the ovaries awaiting oi.lv a mvo,u 1 
lor successful development, then there would lx- a inoie deli.ute h 
, ibeory nf disease transmis,sion by these inseris. - The Author «.ed 
K method, and he discusses the results, which prove the following facts 
l) In all adults taken while ovijxisiting apparenllv digested blo..d 
tt'UiKi in the stomach. 


j) Xo eggs within the ovaries developed to the fullest degree without 
.mgenient and the requisite time in wliieh to digest the lih^d nie.d. 

3 ; appears to be strong evidence that alter ovijKisiting (« hieh 

•ves a few fully developed eggs in the ovaries aiul the u-in.iinder in .i 
,!imeiitary condition aiipareiitlv awaiting the necessary f.utois |\n dese 
plant), adults feed again ami eontinne to develop tlaii iggs '['he' (c 
Ics alone are found engorging on bhs.d. which indicates that tluv lura- 
quired this habit for a special pnT]iose. 

A])pendcd to the study is a hihliographr nmnhering .m; woik' 


An Experimental Study of Pellagra in Mississippi, United Slates. 

Ittionan, Vol, C.XIV, Ni . i. j. ,s N,w V-ak. I.nnco 

Doctors Gomibkkgkr and \Viii:i:i,i:k. of the f. S. I'nWIc lle.ilth Sei 
lc, have just reported the results of a most interesting exjviiinciital in\es 
;,itin!I of jieUagra. carried out at the farm of the Mississippi .st.ile I’eni 
iitiary. A volunteer squad of i.> white male eoiiviets fiom to y i vc.it' 
,ige was organised, and these men submitted themselves.to c\pciiincnl 
iiler the incentive of an offer of pardon from the i'.oveinor, 1(^111x1 with 
■iirance of proper care and treatment il needed. Theie w.is no lii-toiy m 
cDccnrrenceof pellagra on the farm, .nid from the iK-ginning ot the ix))! li 
lilt the squad wa-s strictly .segregated .ind pl.iciil under gnanl d.iy .iiid 
iht. One man was disqiialilied in the course ot the expenment The 
't remained under observiition from the hegiiniing of I'elnn.iiy to the end 
Hctolx'r, Kjl.y. I'litil April Kith they weie kept on the oidin.iiy piison 
d, and no evidence of pella.gra was deteited. Thereafter tin y weic kept 
1 .1 restricted, one-sided, mainly carlaihydtate(eeieall diet. < if the 1 1 \ol 
itcers, no less than six develo|H’d symptoms, imhiding a ' lypual 
imatitis, justifying a diagnosis of pellagra. .\o other |aison on the t.inn 
oeiited evidence justifying even a suspicion of the liisease. 


; Brewer’s Yeast as a Source ol Vitamines s.i.mu .imoK.in. v. i. c.\iv, n i ; 

j». Nfw York, March is, n»i(' 

A recent report by Mr. aVrHKKTox Skidki.l, of the Hygienic I/ibotii- 
ry r. S. Public Health Service, describes a siiccesstul ]jnK-ess of obtain- 
'i d cheap and stable vitamine in concentrated form, tor use iu treating 
•'litional deficiency diseases, such as Ix-riberi. peilaj'r.i. etc. 'I he prepa- 
tion is obtained from brewers’ yeast, which is pressed, autolyse<l by keepinj; 
it temperature of about loodeg. 1*. for^X hours, and liltered throii^lipaiH-r, 
t filtrate then being treated with hi.ovo's colloidal liy<Ur)iis alutniniuni 
icate reagent. Finally' a solid residue is obtained by siphoning, ilcsic- 
tion, etc. The preparation has been given to pjgefMis in do.se of 0.03 grain 
1 alternate days, and the pigeons were thus enabled to retain normal 
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health and weight on an exclusive diet of polished rice, which would otI .. 
wise produce fatal polyneuritis. Completely paralysed pigeons haw 
been promptly cured by this new remedial agent. 

01 1 The Bureau of Applied Botany attached to the Scientific Committee ot the 
Sian Ministry of Agricuiture and its first 20 years of Work (1894-1914).- k>,.! - 

111 ttit ft/jH/^.wOHou IiomnHUi,i 7 i • {Hulletiii of .Spuli,-’ j 

Vi'.ir \’ni, Xt>, 4*5 (7'i), j)]>. IVtro{ 3 -a«l, 

This Bureau, created in 1894, was intended to have three do),,:- 
ment.s : i) .Scientific research ; 2) Acclimatisation ; 3) Inforniatii m i- 
was at first called ujxin to study the cultivated and wild plants, noxi . .. 
plants and weeds of the Russian Empire ; but from 11)07 onwards tin- pr 
gramme was cut down. A special Bureau of Mycology and Plant 
was created ; the study of ornamental plants was placed in the haiiil- , ■■ 
the Imperial Botanical Garden of Peter the Great in Petrograd, and t;.,. 
of forest plants in those of the institutions under the Forestry Departiair:: 
.At the present time the sphere of action of the Bnreane.xtendsto the foil, ,1. 
ing plants ; l) Cereals (wheat, barley, oats, rye, millet, sorghum, rice, etc, i ,i 
2) Industrial plants '(textile and oil plants, etc.) and other agricultin,.! 
plants ; 3)'Market garden, medicinal and aromatic plants, etc. Finally, tiv,- 
Bureau studies the natural flora, on the one hand noxious plants and ww i:- 
and on the other hand meadow plants, especially grasses, sedges and ]n Jc - 
The Bureau did not begin oiicrations in a regular way until n, - 
The staff now consists of the director, a sub-director and 5 assislani- 
thc work being'distributed so that each is in charge of a given departnu !:* 
The subjects studied include wheat, oats, weeds, compiirsiiii 
morphology of meadow grasses and sedges. .As regards cultivated phir.!- 
the work chiefly relates to obtaining and fixing the different races of 
whicli are of practical importance to a given region, l-'or these investi; ,- 
tions the Bureau .secures seeds from all paits of the Empire, either thrm;:;:; 
its correspondents, or from farmers direct, reproducing them and c.irr;.- 
ing on selection work in the fields of its different sections. The latter „• 
present number 4, of which 2 own their lands, which were given by ti.. 
State, namely ; the section of ATiroiiej (204.40 acres) ; and that of Xov,i;iirr i 
(440.5 acres) ; they also have experimental fields in other adjoining proviim- 
and some similar fields in the Caucasus and Turkestan. The locatitm tc : 
each section and field rs selected so as to present the eonditions of the 5 pfi:. 
cipal typical natural regions of the Russian Empire, namely: forest, sttpi" 
and semi-desert. 

As regards the organi.sation of the work of the Bureau of applied But.e y 
an idea of it may be gathered from the method adopted by it for ceie:il- 
whicli is as follows: The entire crop originating from the seed distributi , 
to the sections and to each experimental field ot the Bureau is fonvaiT' : 
in the ear, to the Bureau at Petrograd, where it is examined by specialisi- 
In order to study this material, the ear.s are sorted out according to varieti' ■ 


( I ) 'I'hc Uurcuu not ileal tvilh nuiizc in jifirticular, the latter Ixin^ the "^nbiei I ' i 'i 
ptuih at the .\i;roiii>niic Slalioii t»f lAkatcriiioslav 
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j,J the hereditary differences between thediilereiit tnrins a .dven i ■■iclv 
.e aetermined. On the basis of tlie lesnlts of these lirst cmmiue^ ihe 
jaerent races are isolated and are stndied as follows . 1 1„ ,he one hand the 
..red races are multiiilied in pure lines {o.ieinatiin; f.on, an e.u or i 
,le) and their special biological feature- ascerlained. together mIiI, llrert 
eaiiomic importance in agriculture if jiossible on the other li ami on th, 
,,-is of the material gathered, there is ,leterninied the geogi.rphic il d,si„ 
,,!tion of the different varieties, and aherwaids tint of tlie r.rees i-ohie, 
;.om the mixed local forms. The detetininatiou of geogiaphie.d distrhn 
and the numlwr of different races in the iniiied, ImMl i.iiim. i- of guMt 
g.ietical importance, as it clearly establishes tlie adapt.ihditv evliilnUal hv 
:hrse different races in the course of ihe 'trug.gU' foi esisteiiee nmlei the 
.xal conditions of the different regions. 

In the course of the investigalums of the laces of .1 given sj,,., j.-s oh- 
ervations on mixed forms are gradtialK redtieed, and iiiief atteiilion is 
directed to the pure lines of the different raei-s. 'I'lie iaei*s lisi d by i Ire I'.rne.iii 
aat being found 011 the market generally, tire Hnre.ni Iras oig.niiso.l lire 
■irniiuction of pure lines of the most interesting ceieals, irr snili, iml Imlk 
;n,illo\v of supphiiig them in small iiimtitities for coinp.italive test- 
At present the Bureau possesses to speii.il inlleeiions, ti.nneli 

1) Wlieats (4 TOO samples : 585 pitre lines). 

2) Barleys (2 ((32 s.-implcs ; (>— pure lines), 

3) (fats (i 01)1 samples ; ()S pme lines). 

4) Ryes (383 samples). 

5) Millet, Sorglumt, Rice, Maize (230 samples). 

6) Industrial plants (S44 samples, ineludhig .(Sf o| s|inil,,\u i) 

7) Legiiniinnsae (221 snniplcs). 

8) Meadow plants (4(jo samples). 

p) Weeds (seed.s of 320 siieeies) ; snhteii.me.ms parts ol ;o 'pecus 
s 111 samples of weed oats). 

10) General seed collection (1 Imip sani]ilcs oi seods, cliiotly oi iiaim nl.i: 

plants). 

Furthermore, the Bureau has since iijo-s pulilisherl a montlrly Review 
entitled: «T|iy,.at.t Bwpo no niiiiK.iiriunii r.ininnn,'l. (litillelin of .\]ipli 
Botany) which, .since the Plant-hrcediiig Congress held .it I’etrogi 
in 1912, has been recognised as the central .seicntilii organ for tire 
iiirk of plant selection in Russia. This |ierio(lical contains not only origin 
Russian work, but also summaries of Russian and foreign work oir the sub 
iri'ts which are within the .scope of the Birrean. Tlie origirral artieles an 
lanimarised in French, English or ].,atiii. Furthermore, this iieriodiea! 
liten publishes, in an appendix, trairslations of tlie irro-t inijiortant works 
published abroaih which may afterwards he eollecteil into si]iaratc 
volrintes. Finally the Bureau also publishes propaganda paitr\)hlets on 
the subjects within its competency. 
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CROPS AND cultivation. 

1)14 The Presence ol a Wet-iepelling Film on the Surface of Particles of Sand and 
Mould. — Devaux, H., in Cimpiis RgnJus dc i’Academie des Scicnas, it • \ 
ftp, r')7-Ju<), I'aris, Juuuarj' ji. 

On scattering a little dry sand on any water surface it is obscTri, 
that most of the grains float. The usual proportion found by the Aiitlv,- 
with a sand of o.jy mm. to 0.63 mm. diameter of grain was 60 to 0 
A curious fact is that when the sand is very slightly moist (0.3 0^,), it ,tii! 
floats, better even than when dry in many cases, the proportion goini- iic 
to 90 %. As soon, however, as the percentage of water reaches i “ 
the grains immediately sink, not a single one floating. Therefore impoit,i!!! 
changes must take place in the relations of the water to the sand, accoidim 
as the latter is dry or moist to any degree. 

Direct e.varnination of the floating grains shows them to be inetju,. 
pletely wetted : a small area of surface remains dry, even after the la|i-< 
of several days. 

It was found tha : 

1) Alter calcining, all the grains sink at once, retaining tlii' 
sinking ([uality for several days. 

2) When grains of sand are dropped on to a thoroughly clean water 
surface over which a thin film of an inert powder (ttilc) has been s])rcrii 
each grain of sand in falling displaces the talc grains violently, whicli is , 
sure sign that a foreign substance with low surface tension is yielded v.]) la 
the sand at the surface of the water. This substance is still given off Ijv 
sand with 0,5 % of water and also sand with i % or more. In the lattii 
case the quantity of substance given off Is greater than with dry or nearly 
dry sand. The latter result is of particular interest because, in the case ic 
moist sand, all the grains thrown on the water sink at once. Tliis sinkiiic 
is accompanied by a divesting process ; the moist sand may be regarded a- 
•surrounded by two concentric layers, one of watei lying immediately agaiiiu 
it, and the other of low tension impurities. This latter is an org.iiiii 
coating destroyed by calcination and displaced mechanically by the watr: 
in the second case . 

Tliese facts are not confined to pure sand ; they are also exhibited 
by soil to a much more pronounced degree even, in the finerportinns. TIu y 
are at their ma.x'mum in humus, and at their minimum in clay. The alnuc! 
universal presence of a wet-resistant coating on the particle,sof the majority 
of soils is therefore a demonstrated fact. Necessarily, it reacts on tin 
capillary properties of the soil. 

uij - The Movement of Soluble Salts with the Soil Moisture, Experiments at Utah. 
United States. — HarrB f , in Clalt A -ncultur.il /• A I'i nit ni .S7t(0)>)i, Oo 

Xo. pp. i tables, .: n.ih, 11115 

111 the irrigated districts of the arid regions in the Ihiitcd States, wlkii 
excessive quantities of water are used, there is usually an accumulation 
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;itiiine salts in the soils of the lower lamis. in such <iiiamitie.s .is lo iiniluhn 
srow'th of crops. 

With the object of rer-laiminr; ilnsr- soils by tlrain.ige, it is iinis.n.iiii 
lot of all to determine the rate of nioveinent of iiijtirions s.ills willi w.tiei 
hroiigh the soil.^ To clear up this question the ,\iithor e.iiriisl out .i 
;i;niber of experiments to ascertain the inovenu-nt of s.ilts : i) hoii/oin 
"rv : -) upward ; 3) downward. 

l) Horizontal movement oj satn. Sixaial tanks were .iri.mged, ni.ide 
.j g.dvanised iron, () feet long, 1 foot wide and q inches drcp. ,'toil (or othei 
.sibstance) was placed in the tanks to a depth of ; inches, .ind, diiiiiiR the 
.,s months’ period of experiment, to Utu-s of t.ip w.iler entering .it one end 
jefc passed through the soil in each tank. The liist 3M|iiaie feel of this 
. ,il were covered with paraffined paper to jirevent ev.ijKu.ition, one siiii.iie 
;,«it being left open at the end opixisite to the w.itei inlet foi fu-e e\.ii«. 
otioii of the water, lire different substance'' used in the expeiiiiieiil 


ij r.rvk-nviilf li«un s 

’1 I'lrciiivilK- lutun r- i ' , N.tCi "i Miuk 

',) IiKkiii -j- . N.iCl ; M.iiitin 

4) Siiii'l 

At the end of tlie ex|>eriim'iil the soil cti-. won u inowfl Imm llu l.mk> 
111 I'oiit sections and the sanij)le.'» iuuuIh-iviI i iiH». I'nnu the u.itei 

inlet. The quantity of soluble salts reinainini; iu r.n h Meiiuii uas llu ii 
ii'terniined. Hy averugin<4 the qiiiuUity in eaeh -ivlitui nl iln- ditlriefil 
-ubstaiices, the figures of Table f were obtained. 

T.un.K I. — Averniie quantity uf soliiNt: suits icmaniin;^ iu Ciuh v<'i luui f>/ \"\l 
through u'hicli to Him of uaUy Inut pusscJ in months [in 

parts per million of the dry suhstuncc). 


St-xlion Ni). I Section Jfo. 2 Scctif’ii N". 


Scrtittii Nf 4 N” ^ s.iti..ii N - '1 


I oSo I 7S2 z 77.? a 57 t 


2 ) upward movement of ialh. l',va|Kiraling eaiis of the Sn-A i.nsiin 
.. ml ScmcUB model were used. II inehes iinlianieter and 1 ,; on lies deep, 
■.vith a water supply tube at the bottom Into poI tlu-se eaiis to kilogi ainiii.is 
.'t t'.reenville loam were placed, eontaining i o, i , 2, }, 4. .3. *> .iiid y „ ri sja 1 1 
ivelv of sodium chloiide. The soil was all made up to tliesaine moisture 
icrcentage, and water added through the tiilre in the Ixittoin twice a week 
to keep the weight constant. After 37 days the soil w.is rrmocii in 1 , it 
tions of I inch each, and the total of soluble salts remaining m each sample 
•letermined. By taking the average of the respective iinantities found in 
emh section of the y cans, the figures of Table II were obtained. 
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Tablp: TI. — Average of soIuUt sails in various depths after wale, 
evaporated from soil for 37 days {in parts per million of the dry v, 


Depth of each Section 


Quaiit.t 
of salt rt.-;:. 


0 - r tuck [o — ?.54 cm.) 1 2w • 

1- 3 inches (2.54 — 5.08 era.). 

2- ^ inches (5.08 — 7.b2 cm.). . 

3 - .4 ihcA<s (7.62 — 10.16 cm.) U VI' 

4-5 iHCAt'S (10,16 — 12.7 cm.) . . . If) 

5 • 6 tHc)jc5 {13.7 — 15-2-j cm.) '>552 


In all tli€ cans there was a decided upward movement of salts anil 
accnnuilation at the surface, to the ixiint of crystallisation, Thi.- w , 
especially pronounced in the .soils containing a large amount of salt, Thi- 
experiment .shows that the salts readily move upward with the water l urrt.!;; 
anil ilhtst rates the method of alkali accumulation on the surface of inigau, 
lands. 

3) Leaching of Soils. 3 glass percolators of the Oldberg type uxi, 
filled with Greenville loam and arranged on a rack one above anotln-T - 
that water dripping from tlie top one percolated into the one below, aii-l - 
on to the bottom. Above the top percolator was an inverted water butt'n 
kept filled with water. A bottle was placed below the bottom percnlatn: 
to catch all the water that passed through it. When one bottle was filK i 
with the drainage water anotlicr was pnt in its place. 

I’or 3 months water was constantly passed through the arrangemcul - : 
percolators, fifty litres in all. The drainage water w’as caught up in i' 
bottles, each holding about 3 litres, and the soluble salts deterniintil 
each bottle separately. 

The first leaching contained 651 parts per million of .solids, .\ftcr lli): 
the salts dropped down to about 200 parts per million, and remained lairl; 
constant during the rest of the experiment, tailing finally to 172 per niillii : 
in the i6th leaching. 

The soil was allowed to remain in the percolators 6 months after th 
leaching liad been discontinued. The nitrates and soluble salts were tliv 
determined in the soil of each percolator. The numbers found wen 
comparatively uniform, ranging between 512 and 599 parts per million in: 
the soluble salts, and 106 and 125 per million for the nitrates. 

These various experiments, as a whole, show that salts are transferre l 
through the soil very readily by moving water. 
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; ;;c Ko\ «il 1. ni\ cr-'itx >>l i’isi •. in /.(• >- 1 - • , - . ' ‘ 

i'.al pp. i.c-'M'i. Mixlvn.!. 1 .:i., ‘ ...i.. .1 .. ....i--, . \ .-i \lj\. 

In previous iTOrk (Lc ShKioiu if., \ ol \I \ 1 

.... p. 241 \« 1 . XLVII, ,.,,4. p. a,„.pri.i„.;.cjK..i„K.ms inli. 

„„:.a acids and inorsamc sails „„ dulkv s„ils „ «..s fo.uul ili.it nine 
i i ni a comparatively high pro|>orti,m,„u| lananc.mdiiuUc ,u ul „i u l.n 
viv smaller proportions (uml aL-^o ihoir luul aic- aUuu- in vniu- ot ilk- 
reaction they cans.-, capable of K-taiuim^ i.on i.i .olulmu ulnch iv 
the case when otlier, though stomuci acuts ate u^etl ilu-^ 

.;,-u.mienou is related to the welbknowii ptai>.-,l v ul <.xvacitK o! amiluning 
::o!uetahn special complex nms. A relati.mi^llhHktlu tncxisi Ivtvseen 1 he 
>.ve phenomena and the chloro^is of Unk-i.me. Chl..io>is i,i one 

. :i>, nr, in a wider sense, the absoiptinu of iron liv pl.iiu> in iIu-m- -oiN 
: llioiiglit to be coiiiieeted witll llie uauire ol imti MVietioii' alwuiiiiiun 
viag impeded for those plants in paiticiilar the sec)eti.>ii> .il ulii<h 
mtain too little or none of the acid Mihstaiices whi. h. ihongli ilu v Unne 
'Hint the formation of OH in excess, alluw iron to be pu>eiil in ''oluiiun, 
- 1- the case. with citric, malic and taitaiic at-ids and ilicir s.illv 
This hypothesis is contirmed. inter ali.i. by ilu- exjviinieiit- oi 
•viiL’X and IvEMOIGNE, in wliicli the addition ul vci\ >inall (|Uan 1 itie> nl tai 
,,ric acid and Rochelle salt, or citric acid and sodimn xiiiatt-. pioved 
iMrlicularly effective in causing the relinn of a giccn coloni in chloiiiic 
hints grown in nutritive solutions containing iron and mixed niih c,iilm 
ute of lime. 

vSimilar experimeuls were then made with com)xminb ot luangiiicM- 
•'ing: I) common soils ; >) mixtiuoof ]>iirec,ilciiim caib«»naic with ditlcunt 
nipounds of manganese {manganous oxide, mangaiio-manganiv o\id<', 
itnnganese dioxide, manganese carlmnatc. inanganeM- snljdiatc) . ;) a 
:ruxture of common soils with manganese sulpliatcoi (liuxi<h-. The action oi 
he following acids, used almost always in dccinornial >olnti<tn. wa^ ioted . 
^ii-ncrdl : hydrochloric, nitric, sulplmric, and phosplunic ; fay.oi.'r fniiiiic, 
la-tic, oxalic, succinic, malic, tartaric ainl citric. iTom to 50 giam^ oi 
■.nil or mixture were treated with 50 to too cc of the aud Mtluiion ; tin- 
'.vii'ih was shaken up several times, and .'Oine time later linovtiy s liouts, 
:t always after the liquids hail shown the alkaline reactionl. it was lillcud 
1 the filtered liquid exaiiiine<l for manganese. 

1) The experiments with soil prove that among tin- dilh'U-nl acid'' 
-'.el, oxvacids alone retain manganese in solution in large propoit ioii'' 
- twithstanding the occurrence of the alkaline reaction due to tlu-in 
'I'nc acid and malic acid proved particularly active ; tartaiic .icidontlu 
'her hand showed very' favourable acti\Hly. which may pos^ihilv be coii 

ted with the greater insolubility generally jnesciited by !iiefa!!i< i;irt:,i 
b' in the presence of the coiTcsponding citrates. 

2 ) The trials made with pure calciiiiii carljoiiate .uid with oxides nl 


:] See alfio B. July '>1-5. N- 



HOO SOIL PHVSICS, CHEMISTRY AXD MICROBIOLOGY 


manganese demonstrated the decisive influence of the lime in the phen.-.,, 
studied. The o.^ide of manganese behaved rather differently fri,.,, 
other oxides, giving a comparatively strong manganese reaction n 
filtered liquid, even with acids other than oxyacids. 

With manganese carbonate, much smaller quantities of „ 

were obtained in solution, even under the action of oxyacids. Tht-'v : ■, 
are explained by the remarkable facility' of hydrolysis presented h\ nj.-. 
ganese compounds, in solutions either dilute or of medium concenit..u,,- 

The tests with manganese sulphate and calcium carbonate «eri- 
ducted with quantities of salt corresponding to 2, 5 and 50 milligi.nm 
manganese (in aqueous solution) to 13 grams of calcium carbonate: q. 
solution of manganese sulphate and of calcium carlxmate were li-it ;■ 
contact for T2 hours before adding the acids ; the filtered liquid was te-'.i 
after h hours, and also after 24, 36 and qt) hours in the tests witli .• ; 
and 50 mgms. of manganese. W'ith the smallest quantity of niaiig.i’ii-. 
whatever the acid used, relatively large quantities of manganese im— ,• 
into solution fi hours from the beginning of acid action, but these qn.i;, 
tities were larger with citric and malic acid. On the filter a compin.:;; 
of manganese insoluble in water remained. 24 hours after tho start oi ; 
action no manganese remained in solution except in the test sanqdes 
citric and malic acid, not with the other acids. In the tests with 3 au-l ; 
mgms. of manganese, a strong manganese reaction was found in q; 
li<iuids, even after ’/> and qb hours, the explanation of wliich would he tli r 
some quantity of manganese sulphate reniainerl in solution unchan^id 
Perhaps in tliis case likewise phenomena of hydrolysis became adi\v 
during the prolonged contact between calcium carlxinate and mangancM' -:;i 
phate, leading to the formation of manganese carbonate nr o.xides of in.;; 
gane.se of different coinjxisitions, on which the acids successively pniduu ! 
the s[)ecial action observed. 

j) Experiments with manganese sulphate and dioxide mixed Hit. 
earth proved : a) that for small <piantities of sulphate (? mgms. of 111:111:21 
nese to 50 mgms. of earth), the treatment with citric and malic acids iilei; 
increased the quantity of manganese passing into solution, while fm nb 
tively large quantities (50 mgms. of manganese to 50 gms. of earth: tii! 
increase in dis.solved manganese was marked on treatment with any ;u;': 
b) that, for dioxide, there was no increase of the manganese dissolved exiet' 
on treatment with citric and malic acids. 

The difference between these results and those of the preceding i-vra- 
may be explained by the far greater facility with whicli pheiioiinii:: : 
hydrolysis take place in a soil, and the sjrccial action of the ma.'-s of .'liil 
the adsorption of small quantities of products in solution. 

It follows that the compounds of manganese naturally contaiiu-il :: 
the .soil behave in a similar way to iron compounds as regards their sohilnlit 
in acids, when lime is in excess, and the markedly greater capacity of n-xy- 
acids for retaining these elements in solution, in spite of the exec" 
OH occasioned by the acids themselves, is therefore likewise confirmed " :t 
regard to the manganese in the soil. 
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Experiments on the Growth of AzotobMctrr. c»im k.mi. - 

, JliilwiK, V,>I. XI.IN, p„it i..,,. 

These experimental investi.ualh.n. were m.ule at" the In.tutne t^l 
Hygiene of the Umversity of Turin tluiui^ tlu- .s past veais. mulei v.tmuis 
.oiTlitions of ennronment. Tliey pr..\^- the tolh»wiu^ . 

hVmii of Phosphoric Achi Salts. Tlu-e salts pi.un..te the -t 

{■rS’hacter. Monoe-alcic ami bieahu- phosphate are athvteil, tiieahie 
■ilie'phiite less so. I he phosphates of potassium aie iiiou- favouiahU- it' 
;lie (levelopnieut of Azotobactcr than thosi. of ealeiuni, wlun slips .ne lahi-ii 
VI si^eure the tlistribulion of an eipial tiuautily t«t plutsplioiie auhviiiitle 
ofXitro^enotis Compomuis. Thepreseiue of tlu-se m hiyh pit>- 
Miiftion prevents fermentation of iin})uu* eulluies ami tlie tmnuiiitin of 

typieal film. In liqtiiils oontainim^ S of aspaia^iiu- in a pniilietl 
,'iiltiire no films formed. Low pereenl.i'^e of nitr«»i;en iestou> vt'i^i-i.itive 
.letivity of Azolohactcr im a stdid medium itoi insiame nitioi^ou fttf .lii.tii. 

.L/fOJf of ( aU'iittn ( arbiouttc- Its pii'seut'f i^oih h.tsuais .uid pio 
fermentation, while in its ahstnee tho film forms uith <li!h.uhy, 
■|'he enncurreiit action of phi>sphtirie a* id am! ealcmm eaihou.iti vu-Ms 
r\tvllent results. 

,l(7fon of Compoiohis of Mai:>u'siuni (tlosf i •■,.,,1. In ilu- pii M iut ni 
viilpliate of magnesium, and nia^iu-sinm ami sodium plxi'-pli.Uf. biimnt.iiifui 
Ivlins sooner than in the presence of m.iyiiesium ‘tcidf •'iniii 

.hloricle, showed no marked i>o.silive action 

[iifluencc of Humus. .\:<'t>ilhulcr tlevelnp' mote vj::oi.iusly on .e^.n 
luniius : when after rejH'aled Irausteis the oiiianism stnii^i»les lo in. tint. uu 
itself on ('xerlacli ugur. it nevertheless resumes active viiiet.ition i| jd.ued 
.iitain on agar-hurmis. 

Azoiohach'r in Different Soils. All soils , In not ]>osvesv ifi.- v;)nu' i. i 
;iieiitative power and the same ca]>aciiy for piodiu iii^ tin- tiiiii. as is diown 
Sy the folhiwing table. 


Kice-fiel'.i tlUeh soil 

lVvni:iiKiit rict-lieM soil. .... 

Kiee-lixl.l Soil tnnlcT / upiHi lorl 
roLiitien eroirs I 'kt\Ki |Kirl 
Irri^iilea nK-a<loU' soil . . 

Compost 

I'iltcd stut)l)le soil 

Nur>ery soil . 

\ ciiHivjilioii litvvr 
Ch.jlky ^in.: ^ 

It has been found that in ealeare.)ns vine soil tin- foini s^oih.i lue 
ixmderates. 

Crnwlli in Association. On agar, Azolohacler multiiilus hcUei m the 
im-sence of Streptolhrix (ehieflv .S. alba and .S, odimjera) than alone .\ 
better growth is also obtained by conihining the typiial .1. :(//«/«(. U v with tlie 


Wi.tk 

O. •■xl 

\.|> D..lk 

\.r' 

\.i\ ...hw 
\. Ii\« 

\.t\ VVl-.tl. 

Ml 
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blastomycetic form ; in the presence of the latter the spread of tiu •, 
patch formed by the colonies is more complete and more rapid. 

The best tilled soils, well ventilated, provided with humus and m.:: % 
with mineral fertilisers, are those in which the growth of Azo/ol^.i 
mo.st active, and the fixation of nitrogen in them is considerable. Tli^. , 
con<litio]is of this micro-organism therefore are a fresh proof of the elTk ^ . 
of rational methods of practical agriculture. 

01s - Sterilisation ol the Soil by Dry Heat — SccNo. 077 of liihBul/e’tm. 

<10 - Texture of the Soil in Java, Determined by Mohr’s Method of Mechanical An 
lysis. — V.\s ]IaRIIbveld*1,ako C. H.,in MiJc'Jtt'ItH (•« nin /iti ,■ 

Mdkirtnciu'ilrti', Arckh'/ ivr </i' SnikirinJusiru’ in Si-Jt-rlun.l'.L-h IHili?., \'c.ir \.\IV ; .• 
S'ji.nitxtj.'i, juniitry t<yi6 

description is here given of Mohr’s method of mechanical ainh- 
whicli differs from .Vttkrberg’s method in that it sorts out the pur!;,;,, 
more gradually, and is more suitable for earths of volcanic origin. 

Mohr separate's the particles of the soil by centrifiigalising a s])eiiiiu:, 
to wliieh water and a few drops of ammonia have been added. A jet . : 
water under liigli pressure is made to play on the residue to disintegr.c.- 
the particles, which are then again subjected to centrifugal action, H" 
treating the succcs.sive re'sidue's in this way, particles of the- following !,; 
niensions are separated from it : 


to I Him 

tf) «>,s 
to 0.35 

to O.i I. 

to ‘M>s 


ti< m 0.05 to ().<i3 nun 

■> '>.<(3 10 

(t.oos to 0.003 

" <i.<i‘)3 to fi.oodS " 

lt>.' tllfMI O.tlClIiJ r 


The analy.sis of u few Javanese soils on thi.s method proveti 
following : 

Soils in which particles of 0.5 1 <> 0.05 nun predominate allow rain 
irrigation water to filter through rapidlyand require plentiful irrigatiuii i> • 
sugar-cane growing. They also need dressing repeatedly with ^^iilph.^n 
of ammonia in small quantities. 

The texture of the soils in which particles ranging from 0.05 ton.n.' nn: 
predominate is very favourable to sugar cane cultivation. They an.- ,-iiik 
cieiitly absorptive and at the same time readily allow the excess of moir-i;;- 
to flow off. 

The soils containing chiefly particles ranging from 0,02 to 0,002 iini; 
are less favotirable in texture for sugar-cane growing. 

020 - Injurious Effect ol Farmyard Manure on the Balance of Nitrogen in the Soil. - 
■S.An.WUNiKOV ill t'ejuch'oe. u f Airrii-Iiluiit.- im ! 

iiillurei. Year lyXXVI, Vol. CCJ„ pp. l\tro.yra«i, Jaimaty 

A retrospective study of this important problem, based on the n -r.i;' 
of laboratory and field experiments conducted by different Rus>i;ni 
foreign investigators during the last 25 years led to the following cciici;' 
sions : 
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I) The chief inllnence ,.t l.nniy.,ta eeimiu-,.., ihe U.il.uue el ,nt>e..,.„ 

• y, ,oils must beattiibiitcd to -h, ,.,o,aiK inmte,-. it .iiuhie, 

,,iierii-cire;uiiMns. which .ire of 'ci..ii,!.,i\ ini|h.i;,iiice 

J) 'IV organic nuttor iu tk- iiuunu 

■ ^\] being a giKid Mnirce ol carbon !])^- v.,,il niuio oioaiii.-'iii". n'lnii 
: a) in an aernbii. eu\ iroiuiK-nl in Ma- a-.-'innlalion .a nitiatc''. am- 
amides and gascou'^ inlrogon .uid iluii ticiH.Mnon lu j.iOliui bnin , 
;a an anaerobic eiu-inninicnl. in i!k- ].!oM-nccot miialc. i.mIic assninla 
;t ,it tbe latter ; and al>o on the oilu-r ii.inti lo h-. dcniJiiluataai 

\) ilie nitrogen in farin\aid nianc.rc vbullv in .ni oinami.' loini, 

. ; its l<vss ill the gaM.am> state is jh.'.'^ibK- uitlunit Uv passing into the 
trie state, both in an aer«‘bie ami anaeioiiii l.•n\•iloll^l^'llt 

4) The organic matter, cnntiilnning to ilu- cotivciMon ol l iu- pioicui 
•jogeii, indirectly promotes the lo» oi nitrogen in imtlu i tli-ioin]>o-itioii 

5) A local retardation (in Imtow'^. etv- oi tlu niiiitd'ing jntucs-'C" 

. „]so possible owing to the oiganie inatu-i .to the pr.-M m .• ..{ u hit h t lie 
nilying organisms are known to lu- vciv sciniiivc 

()) Asto the question whether l,nm\.trd in.nmic '-uppliid lo i!ir -^oil 
:i,inliuary (piantities (nj) lo gS ions p.n aa<; icdu. c‘ niliil!...iio]i oi uoi, 
a' reply is that a negative coiubiMon , .o.nioi Ih- di.iun 

7) To the question whether laim\,iid mamiu li.t^ .my inlhu-me mi 
ia loss of nitrogen in tlie soil, the answci in.iv be ].aiilv ami paitiv /je. 
:a: nitrogenous coudilion of soil not dre^-ed vmiIi t.iim\anl niaium being 
•.kiuiwii, Possibly the jrreseiiceol vegel.ible le'-idm - m the 'oj] .md the 
iiiaiiuions conversbni of nitrogen from the •'ohible loim into tlu- oig.mic 
■nil or nce-versa may cause >nch lu-avv l<»,'.e.' of nitio^eii (all liongli com- 
ciisated by its assimilation from tin- airj that the i-ffe«t ol the adilitinual 
vaiiic matter in tlie form of fannyatcl mamite i^ nl.itively unim]K«r!ant 
, rthcniiore, farnuard mamire, frmn this jM»inl of view, is .1 suiist.uji c 
vinch occasions both a gain and a lo-^> .n niiiogeii. 

:i On the Capacity of White Mustard lo Fix Nitrogen and Enrich the Soil. 

I'FKIFPLR, ill S ' ;,'r, •; • ci- -i o 

Sinllhiarl, Xii\finh-r i-i^. I'os. 

Some years ago, Professor Hillncr staled that wliili- imnl.inl i an i-mii li 
■iu- soil in nitrogen. With a vkw to verifying llii- Malemenl an rvpt n 
::uiit:il answer was songhl lo the following (nu-stinns 

1) If a cereal and white mustard arc M'wn logetlu-r .oal tlu- iiimtaid 
:• killed before flowering time (with Mil])halc of iron), is tlu- vcieal aide to 
biR'lLt b}' the fertilising eknients lixed bv Ihe imistaoi, 'o as to fuinisli 

larger yield than the cereal sown alone r 

2 ) \Miat are the nitrifying powers of the soil in tlie rams when a cr 
a il and mustard together, and a cereal alone, are grown rcsjRt lively ■■ 

The experiments were made in 12 ix ts. ’/t < ins. high, ;0 lo ;7 < ins. in 
liaiiieter and o.i sq. metre in clear scclion, each containing a inixlurc of 
dayty-silicious earth and sand, to which a basal inannre. consisting of i ' 
kni" of monocalcic phosphate. .1 gnis of snl])hale of magnesia, 10,0 gnm 
"ulphate of potash and m gins of eah imii . mbonate. was adderl 
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After the fust j>eriod of growth, nitrogen was given to the pL.r-. 
the form of sulphate of ammonia, namely ; o.i grm per pot f)n tlu • 
April, and 0.5 on the nth May. 

In 9 ]xjts oats and white mustard were sown together ; in 
oats only. When the mustard began to flower it was killed in b ^ ' 
'means r)f sulphate of iron. In 3 pots of tliis set the mustard wa.-' k-n - 
the treatment with sulphate of iron, to serve as green manure : • 

other 3 pots it was removed. Again, in 3 pots the mustard was iu)t ■ 

and was allow’ed to grow until the oats were completely ripe. 

Re^ulh 0/ ilie Expetinteni. - - The white mustard left on the 
tlie pots not only did not increase the oat crop, but even reduced it in ^ : 
small extent. 

The analysis of the oat plants showed that they had not Ixr.ii/. 
by the nitrogen of the green manure formed by the mustard w'hici; h:n’ ),, , 
allowed to remain. 

Tlie pots containing oats only, gave a >icld much higher than tlnit ; 
pots containing oats and mustard together. The explanation is that th 
mustard utilised a portion of the nitrogen of the soil for its growth, ui t'l 
expense of the oats. 

With regard to nitrification, it was feebler in the pots containing oab • 
mustard than in those with oats alone, but the difference was very mii :; 
being 0.33 ^ 0.103 mgms. 

The experiment thus shows that, contrary to Hiltner's assertion, 
mu.stard is not a source of nitrogen for the soil and plant.s cultivated then';: 

riJ2 - Investigations Into the Utilisation of Phosphorites In Russia. - i ri<ny. 

NIKOV, ]). V. On hxpifimnls r.i!h Phi'\^kf>nU'! tn i-ri j, in Ohiiiviiih oO!, 
no xuMiiHerh'oil tU'pt’pai^oinhfh tJ>oi ipopumou;, n ».'< .vnno(/V»rtWW,r?. 

HiiMU, nodo pfOah'iiii’if upiKp.Jl. //. UpffHtuannhOfio l i: 

phi'riti's], Vdl. V, j>p. ^^<>sc^>v, , j'ji.V ' II- Kas.akov, A V, 'I'hi I'!xtr.u ii s; 

I'hiwphorif .\d<i from N'atiir.il liK'si>li.itcs. (rniiucin.c esvitfci by thr ff.rni uf ihi .ui; ' 
and the speed of rotation on Ihcamr^col react ioji). Ihiu., pp. 1-1 III, KoiiT.ikciv, \ 
'I’hc I’repiiratioii of by means of Siiratf'V ;tn<l Ccrm / 

pp. — I\'. Kotchetkov, V. N'., ami Koblikov, N'. P. The I'.vlraction ' f I’ll' 'pli 

.Acid from the nhosphorite-s of Wtitk.i. / 6 jV., pi>. -- \ , CHVi^zov, K, X., S'l; 

the ProcciJ* of I'rcdpilatioii, Ib^ld., pp. — VI. Kas.^kov, A. \ liu .\ki: 

Miiural .Acids in stmiJl ijiuuililii'S on mituial l'hospluitc> <if bime. ihui., pp. v'*-'" 

J AKUCKKIN, I, V., Phosphiitcs in thcS(»ils of (he l’h\iKTiiiieiilal Stations uf Smitla m 
Ibid., pj). 51-65. — vm. JAKDCHKIN, I. V , (hi the .VssimiUtlion nf the Phnsiili- vi' 
in sonic Phosphorite’s by Cereals. Ibid., pp. |. - - IX I'sJ'FXSKrj X . \\ "lui 1 ’ 

pluitc. Ibid, pp. Ss-ioo. 

V^ol . V of the works of the Agronomic Institute of Mo.scow for invest li 
tions of phosphorites contains the reports drawn up by Prof, Pri ankh.nik- 
on the investigations in 1914 relating to : i) chemical preparation of ph 
phorites ; 2) field tests on crops with the.se phosphorites. The experimv 
bore partly on the possibility of increasing the number of phosphor; 
susceptible of direct conversion into superphosphates, and partly mi ' 
improvement of the methods of extraction of phosphoric acid for the p 
paration of concentrated phosphate manures ; with this view the conihti' 



MAXVRV? \\i, 


mamkis.. 


piAipitation of phosphoric rui.i ir„i„ the s„l«t,o,. «cic al-o .t.ulicd 

crop tests tlte action of bicalc, c iihospkuc aiul come phosohoiites 
,, -tudied. 

Tlie following is a brief siimmaty of the reciltc of the most imiy.it.ml 
■hese experiments presenting any gciieial iiiteust 
A KxTR-ACTION of PHCISPHORIC ACU* FKtlM PlIOSfllOKl i'i:s. 
cii, the experiments made during the preceding ve.irs liy M Kasakdv 
■he laboratory of ?rof. I’RiAMcnMKov.irwa' i.niiid that bv steeping the 
„,phorites in a given quantity of water .aid atteittaids treating the mix 
:c with sulphuric acid, almost the whole ol the i>hosphoiic .u id' cnl. lined 
them may be extracted, a result uimbt.iina.bK' bv otlu r nut hods The 
■vriinents of Kasakov and Messrs. KoiviiitiKiiv .md koin.iKm, e.uiieil 
■; in 1914, complete the study of the subject. 

I. KasAKOv’s experiments were diueted to ileteimimng the infliiene'e 
.iited by the shape and speed of rotation ot the .igit.itor mi the u .lelion 
Iring place in the mass of phospliorite poeede-r .iiul siilphiiric.uid Tii.ds 
ire made with different tvepes of agitatois. tli.it ot ('.a i ii kmin giving the 
results. 

In the experiments with phosjihoiic liimder ot Vi.itka. the degiee of 
.ceiitration of the sulphuric aeid eensv.iiiid (lion, into so'’,.) ami .dso 
;i speed of rotation of the agitator ( son 1,. uXoi, icvolnlions pei mimile). 
‘.e results of these experiments may be snimiiaiiced as follows 

1) The quantity of froth (iiiidesir.il.le foi m.uiy leasmis) foniied in 
a lUcomixjsitioii of the phosphorites owing to the 1 volution o| gas (es 
aially COj) diminishes as the .-tx-ed 'd rotatnni of llieagit.itoi i.siin n ased. 

2) At a given speed ol rotation frolfu eases (o form, .nnl tlw u .u lioii 

an reaches its maximum energy. This speed wliieli nia\ lx l alled llu' 
'.'timiim, depends on the dimensions ol the .i,gi,ator aiul the ves,si l, the 
...intity and quality of the mass, degree of eoiuditiaiion eti ., hut v.uiis 
ithiii very narrow limits, wliich remain eonstaiil. .dl otliet 1 oiulitiniis being 
:ial. By oteerving the surface of the mass aiul eoires]«imlin,gly altei 
.'g the speed of rotation of the agitator, the speed mat be s, 

.;ad in the most divergent conditions. Some |iia'tlial luelli'uls for 
■'ivting this determination are also suggested. 

tj With an insufheieiit speed of reitati'iii of the ayit.itor. the cepaia- 
Ml of phosphoric aeiel is incomplete ; it is also ineoinph le il - iiltihnrie 
111 of 40 per cent strength and beyond is used. Tliu'-. by lining snl|ilnirii 
ill of 10.19 per cent., <jif jx-r cent ol the total pliosjiliorie aeid was se- 
r.iteel, while by employing sniphurie aeid ol 4"pe'i 'ciil, and altenvards 
aer cent strength, the yielel o[ pliosph'iri' ae id <lrii|i|x<l tu '|J =,5 and 
' 4 per cent, respectively of the total epiantity. 

4) In labeiiatory investigations of )iliospli'iiites it is es.ceiitial to 
-xilcfiiiitely the method employed for iiii.xiiig the mass, as this has a marked 
iifluence on the behaviour of the rcaetioii. On the ctlier hand the result 
i the enquiries of Kasakov furnish jiraetical iiirlieations even f..i the m 
I'strial extraction of phosphoric acid from iihosjilioritfs. 

II. In their experiments on the extraction of pliosiihoric ai ni from the 
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phospiuiritC'S of X’iiitka, Messrs. KoTCiiKl'KOV and Kohi.ikov . 

infliifm.'C exi-rti-d on tlie proi-ess of i-xtrai'tion by ; the quantity 
centration of tlie sulphuric acid, the steeping of the phosphorites ie . 
the temperature, the duration of the treatment and of mixing. Tlk v . 
ed at the iollowiny results : 

Alterations of the conditions under which the phosphoric acid is ,m. 
ed have a marked influence on the jirojairlion extracted, it being ;., 
ixjssible, by suitable mollifications, to bring up the amount of ])ho-j > 
acid passing into solution from 7,;. 77 to qj.bj per cent . This resith « j , 
the maximum, was sixaired by continually stirring up the mass durii.g ■ 
entire jieriod of reaction (to minutes), after previously steeping tin p 
|)horites in water and subsequeutlv treiitiii.g them with sulpluirie :i, ; 
(W'R). 

( ill the basis of these experimental results and those of previous \ , 
it is stated that the problem of the complete extraefionof phosphorii 
from any phosphorites by means of snlphnrie acid is now effectively -o/, 

in. It being jakssible to mamifaetnre ])recipitated phosphates iii-s 
of superphosphates in Kn.ssia. M. CiivKZov ha.s investigated picei]iit ,■ 
by means of gyp.snni in different solutions of jfliosphoric acid, emli avov; 
to determine the influence of different factors. It was found that : i . ; 
directly influences the process of precipitation ; 2) with increase of tlu ii 
quantity the speed of reaction grows, but at the same time tlu i 
percentage of phosifllorie acid iind soluble phosplioiie acid in the ciliss 
ammonia declines, as wed as the quantity of imdecomposed gyis, 

1) the fineness of the base markedly affects the process. Among . ' 
results of those experiments mention must be made of that relaViii,g t'- 
temiarature of the solution : an increase of temperiiture of the soluti.ii 
precipitation deeiea.scs the solubility of the preeipitiite in citrate of tinmi' 
and probably the degree of assimilation : enquiries into this tiucstim 
of interest, as they will bring to light the conditions for attaining h.;; 
assimihdde precipitates. 

IV. Bv enquiries into the action of the mineral acids in snuill g. 
tities on natural phosphates. ^[. K.asakov desired to ascertain «lnt: 
for obtaining bicalcic phosphate, ;i simpler method can be used m-' 
of precipitation by lime water or gy|)siim, requiring a lesser qu.c' 
of acids tliaii in the production of superphosphates and avoiding tli. 
of lime. 

The results as regards natural pliosph.atcs of lime (bones and f 
pliorites) are as follow'S : 

On treating bones freed from grease and degelatinised (jq I'; ' 
it is found that aqueous solutions, dilute i>r concentrated, of 
acid, and also of pure or commercial sulphuric acid, used in 'iiinv' 
quantities, completely convert the phosphate of the bones into cryA.ii 
bicalcic phosphate (OiHPO, f 2 H/)). Treatment with pl'.o'l'b 
acid yields a product containing 38 to 3q % of that acid soluble m e ■ 
part in PetkRMAX'n’s reagent (up to ()I %). When the phosphates, in- in 
ed with sulphuric acid (in small quantitie.s). the result is the " semi >1 
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i'A name denoting tlte trchnie.il picd’.ict toiitoiiiing K'lh I'i 
phosphate and gypisum) which has excellent pli\>ieal piopi ftii'- .tiu! 
-iiiis on the average J t I'ei cent, ot total plu'^pltotie acid, nio^t ei it 
;c oo “o) soluble in PirncKM.tXN-'s reagent. 

Nevertheless, negative results were obt.iiued when the pliMcph.ae.- na re 
,.ed with commercial phosphoric .leid (a eoncentiatcl eetr.iet obi.uiied 
phosphorites by the aid of srilphnric ,ieid) : this f.,ih'ic is .ittiilmted 
iiiactmty " of the phosphoric acid, the reason and tire conditions oi 
rrence of which will be strnlied sulrsennentlv 
11 Cur/nvATiON ikiai.s wirii I'liosititTits ami I'liirsi nciuiii s 
,lic cnltivation trials with phosphates eairied out by I \ki c iiki\ bail 
pieir object the comparison of the action of pie. ii ilalc .1 pli.-i-lut. . lul 
erphosphate, the latter being reganled in sonthein Kii'sia as the in.el 
act phosphate manure and iinpossihle to stupas^ ior black . nths 
the soil for the cultivation tests wa' taka-ii evdii'ivc ly foaii I la- li. hb 
';k' c.vpenmental stations in sonthern ki!"i.i . tlu pl.oit' wc u cmli. i .md 
pr-beet, and the mamtres tise.i were: ;) 'ipicipli. sp|„,i,- wnh i , ' 
il. prepared according to standard inclhoil' j) io b.isie sl.ig oi Kns- 
;i prodrtetion ; 3) Palmer's phosphate. eonM.lerc.l to be ilie best pn.i 
led phosphate (37.(14 Ikl r.) ; pu.apii.iie.! pl.o'phale liom .1 Riis 
a tactory (40 % PoO,), the only t.ie.il. k pli.rsph.it. pio.Uacil ni Iciissi.i 
,,n industrial scale. The results of the e\p>a mii iits, a' leg.nds . otnp.ni 
■. between the action of sni>erph..splutc' .aid bi. -d. i. pho'j.h.it. ' on 
. 3 ; earths, proved that the latter, if prop. rlv prepared. ,11. . .pial in 

ir action to superphosphate's and s..inetini. s . veil -niiciioi shown by 
iollowing table, which inclical.-s the 1. -suits giv.n b\ r.diii. i ' plios 
..to, taking the crop obtained by ii'ing snp.iph.isphatc .is . ipKil t.. ioo. 

Stalii')! i>l 't ''' ' ' ' • 

Siinltir'k ■ 

Tfhiiu-scliiii'k 

. . ... 
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11. The cultivation tests with phosph.iiit. ..b,, . aiii.-.l .ait by J .Ki 
sKis are a eontiiiuation of the triab in whi.hlielia.l -li..wn iImI tin i. ai.' 
vspliorites containing ph..sph..ric acid in .. ionn win. h . ..n b.- ,,ss,.i„l at 
' bv cereals. Takiing as a basis the fact ..l.s.-rv.-l ,11 i-owi....- x.-ai- that 
tt.) .3 % of tlie total phosph.iric .ici.l in th,- ,ih.epliori 1 .-s i- ■ .■I, , 1 , 1 .- .1. 

: ;i.K\i.VNx’s reagent (alkaline citrate .-1 ..min.aiiaj llv ..oals an- ..bl. 
.ililise appreciable .piantitic-s „f the ph.isplioi..- and, the w.ib i w.e abl. , 
iiiaiig the many specimens which th.- 0.ininiss,.,n lor tli. ln.K "I pi"' 
h.t.-s scuds to the laboratory, to s.de.t 1li..s.- b.-st a.hipl.-d h'l hi- inc.Mi- 
.'iaiis, and he found that some jihosiihal.' "f Ihi i.ro.in.' 

]i;titlv aib'shnilabk’ by ccTeak. 
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621 Chemical Composition of “Potassic Ash”. — wcrthsm a. luiis,-! 

Ijrfn.-f'-taliiiii tf Ma;«>truhti. in i'erslaj^n van Lanilb'fUuki'nJi:e OnJtri<i:t;in t 
latiiihfjuu N'o, Will, i>p. Have, t'.JS, 

In the smelting of iron in blast furnaces, the gases which are giv, ■ 
deposit their solid particles in the form of a brown powder. This j. , 
is utilised as manure under the name of “ potassic ash ”, and its vali\ 
pends on its contents of soluble potash. About 80 per cent of the total ' 
is soluble in water :,the proportion of potash and of the other compjiaV- 
however, vary to such a degree that no average can be fixed. The .ui,:,!,, 
of samples gave the readings shorvn below : 

Cmnp<,siivni oj J Siimplts of Politic Ash. 


CorapuneiiU 

SpttiuM-ii X® I 

Specimtii N® i 

SjlCfillHt] 

rotash ... 

V.95 % 

io. 3 t> % 

i'', 7 > 

SofJa . 

- - • 5-51 

5 -S^ 

6,f> ^ 

Iron 

• ■ .^73 

26.86 

4 , 7 n 

Alunaina ... 

. . 0.26 

2.01 

0 ..|<) 

Mangancsr 

. fi.21 

2.98 

2,71 

MaKriwiii 

5 3 y 

3.11 

I.r>‘ 

Lime 

. . . . 10,87 

7.69 

12, i| 

Sllicfttts . . 

■ ■ 30-74 

■5-H 

20. So 

Cliloridi'B (Cl) ....... 

...«0 

i.24 

12,fi6 

Suliihales (SO^) 

. . . . 0.12 

2.70 

i.i ■; 

Siilphiiles (S) 

. . . i..|.) 

0.61 

1.2 ^ 

Carbonates (COg) 


2.80 

4-.^3 

Cyanides (CN) 

. . «»2I 

0-10 

t>.2I 

Sulphfityanidt.'S (CNS.. . . 

0.30 

0 .1-2 

o.S;; 

Phosphates (PO^) ... 

. . . — 

0.24 

0 ..’/, 

Moisture 

. . . . 1.52 

1 . 74 

4-r 

IyOss in ealcinalion 


4 - 3 “ 



It should be noted that the high chlorine content of spccinmi .Y" 
may be a difficulty as regards its use for manuring purposes, particr.l c 
with chlorophoire plants. 

62 [ Edible Mushrobnis of Hungary, uebsaisky jrxo. in Kis.ihsA \ 

Will. N'i> )ip 0. pholniinivuitt'. SvImi.i.IiA.iiy;i, fus. 

Observations made in the course of the last io years have led thi' wir. 
to conclude that edible mushrooms are abundant in Hnugary, Inil t'.- 
consuniptioii is ratiier limited : firstly, because the consuniers are e.^Lce-;'. 
ly prudent or the sellers insufficiently informed ; and secondly, owing t " ‘ 
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mistaken or eontraaictory lurticnl.os siven in tlic literatim- ol the 
'ijie-t with reoard to eeitain edible mtishroonui. With a view to dealiiie 
•d, tbeso ixiints, the writer deeided to ; i) eolUvt plivsroloRieal ,ml 
dovical information in rofereiiee to the edible imwhiooins of any is,,- 
3110 importance of the different parts of tlie oonntiy , j) to make a'state 
o.it on certain general coiisideratu.ris with regat.i to .lilTereiit -.iHeie- 
ii'ole, poisondiis, or iiulifferent ; t) to give ehies for determining t he s,w ies 
^.itly resembling each other ; .() fuTiibh piactieal advice on the gather 
i;,iiid ntilisatimi of iniishrooiiis. The anieh- is followed hv an alphahet leal 
-;of the scientifie names and the eoninion Iliiiigaiiaii names 
The following is the listdf edilile imishiooiiis : 


•iNiit; /';/'( Td.'!!-. I'r. 

I'r. [ - L. l: ■ 

I ruKi\.- 

s.'tp,, or . 1 . Hk-h.n-ii >. 

. -.1 I’TOCihl Sk'iiJ*. 

'/lii lTfH T'i^ir'Sfd A. » l S, 
fd'/'dno/f' I'r 
• o( i/rt sc't ris St heit II 
l'‘r, 

'Id I’r. 

Sthavii, 

i.h'di'iij l-'r, 

I,. 

;fnr<i/(f It. 
liUcii Tr, 

. (r-dif>; (is/fi (//;is Jn j. 

, iV :nriii}ili'):!lii’‘nu: • Sclt.if’i 


i- I'l.'iiv I, 

1 : /.r'lts s.lt-ul! I I 

■f /'■ ,.t Hull 

r Hull 

/■' d.flhe I ( 

/• '■ {!<s Kf 'iiilih 
i: I. 

wiiii 

< .'•r.uM'. 1 • iiid'rt \lull 

' ir-/di.|,fif.ifu«- liiill 
A.::.il-ur.uv. I, 

/' .(.tr.di i-d I I Dm 
/' r«T'. 

I I.l lUJi.'r. 1 '. i ■ 

' 'it- Pini ( - ! 't,„, . \ 111 


.h Manganese in Wheat U).m«i>in- i- AhunUi,C'-i‘'i.''i" Xkni-nUut.ii i aihh 

iiU'iil St. itit'ii], in /<.»«>•)!. f/ /.I j. f.-, A'< Mtit, V-'l jip ,ri . • \\ .t 

I), C.. I'M.'. 

The ul inati^aiU'M- liii> nlti.idv l>v»ii in tliltVunl 

• .Hit pai'l>, and »s i-wii In cxiM in all Snim- wiiu-ts ni.iint.iin 

' lO be an neca^innal ennsliliu-nt : nllu-rs >ay ihal il play.-' .in iiiipnitam 
’ lydnlnj^ical part ;i^ a ealalytie ai'eiit Thewritel .iMi-tt aiiii-d thequ.inl 
■r of main^anese in a serie> of >])iAinu-n> wheat ainl teieab, with 

;e TeMilts given in ihe lollowing Table. 

Coik'hisioHS. -(i) Mangamse >C'ems ttt In- p^e^ellt in whe.il wIi.iUaa i 
MT igiii, imlependently oJ sni! ami iliniatie mmiili'iin. 

(i) It is jiresent in the wheal grain in the ^aim piMptiUimi .tv inm 
•lli'iugli the latter greatly predniiiinate> in tin- Niil. 

( ;) Manuring <hK's m>t inereave tin- ijiiantity nf inangatu-e in the 

.r.iin. 

(.^) Tile .inii)nnt> ot W'.iter Mijiplied to the i ultivations (fioin I t" ; 
u't) did not alTeet tin- iiianagaiieve content <•! the gi.iin. 

{ 5 ) Maiiganoe being present in all the grain" (ami plants) iuvesti 
i ited, in more or h-ss eipial rpiantilie" ami nmler ditfetenl eondition", it 
'eiiis unlikely that it can be otlici than an an e"sen 1 ial < •inslitnent 

Appemled to Ihi <prigiiial i" a list <*f ; works conMilted. 
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Muiijanv'.L' (otitcnis <•( cliff trail ufiJ I’llur (\riui^ 

Uis p.niHtityc Ilf idr-Jncii fratlLriiil} 


Cereals nn.'ii>s>xl 


Mariur . 
or treatment 


ll'hia' Igratni: 
Varielii's ■Deliatiee*, 


* Maninih • viitiely , 


• Kc'l I'ifea .lll•i•KuLaDka* NitriA;<-n<iiis iniiuurr 
» i riiosphatic ituu'.ire 

' • Putassie niuiiure 

• » None 

» « I year 

Stable Muomre 

Noue 


Ci>l<irii<lo (I . 


birlio (1% Slules) 


O.IK.J - 
0 .0>5 ~ 


Uifftri'iit >arietK's 

■Ino-ijriiiii wheat I'l ntuuni ■iwiuumf . . . . 
l)thi,r wri-jli (jifHO!); 


1 1'. St.it <-s - Caiia^Li -* 
Kiismu - Sivcdeii -[0.004 
' IIolUlKj, ) 

Colorado (tl. < 


Hyt 

Naked bailey 
(Jals 


Colorado tU, St.ite-! 


II htal |/> holt l^lanls) : 

Varieties •Ucliancet, < Kcdl'ifc* .nut •Ku1>atika» Ptiosiiliatie manuio Cohuadod'. .suites) ii.oo; • 

« • • » Potassie m.imire • • ‘»,ooj - 


(>ih ■ Investigations into Vegetable Oik: Results and Problems. ■ jv.\nuv s 

ill n , l/hr/nuuh ijii:i) (AjiricuUmc uiul Sylvicnlluri ), Year 1,N S'. 

CCXI.IX, l>l). lVlroy:r;i<l. .\'o\ 

Tliis paper einb<Kiic.s the results of researches into vegetable nils (.\ 
tending over a period of 7 years. Among the chief objects of the writer v\. 
that <]f deiiicmstrating that the nature of these <hls must vary accordiii. 
to the differenl classes of the vegetable kingdom. By studying the timve-- 
ses of their formation in different plants and ascertaining the fealiiu 
common to these proces.ses it might be possible to discover priiuiplc' r:; 
abling a “ natural clas.sitication ” of vegetable oils to be substituted Ini ti/ 
present, artificial, one. 

Sy.stematic enquiries into botanic families have shown that kindrv 
forms exhibit a reseinblanee in the process of formation of the oils, an 
identity in the reserve jnodiK't.'^. There are entire grou]>s ol plaut.s wliiv 
fuinish perfectlvsiniilai oils and other products. On thetithcr hand ditlVi 
ent families pro<luce oils containing different fatty acids. 

The {irocess of fornialion of the oils during ripening of the seed exlni' 
its the common feature that the value of the iodine index enables the cium 
of this process to be predicted, (fils with low iodine index are Imnit 
with all their cliaraci eristics in the seeds, at the wry start of the piou" 
while those with high iodine index form gradually, and the oils cnrre>p''iia 
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^ t ' the first ripciiiiis’ of the seetK ilslli-r tiu'^^.■ «'i tlu- 

advanced slaves. 

from his study ot oil> in ditlVrent plant ^pecie^ tlie wiilei li.i' ile\iMd 
;heory whicli he calls that nf ])hys!<>iuirie.il char.uteii>tu> W lu-u 
. t/iie ui(irpliolo<^ic;il clu^Tac1eri^tic^ tend to luei'ine mudilied and 
,ll\‘ tn give rise to new >>jKvies. llie phy^nduiiiial eh,ira».t«.-ii‘'ti«.‘> ate iiioie 
ypendent of environiiietU and tend i.» stalnlil\ The ('h\ >i«'|,.^i<\d 
aacteristks m.iy thus be regarded .i'' theiU'elves louMitniing a ‘‘jHvilie 
.racter and would oceiir in ]>raetieallv identical loini ui vI.'mIv iilaled 
jj^vies or at mo^t very slightly iih^litied by evolution U i- ouMdeii d 
a this theory should lead not mily toinijM'itaiit de<liution'« in I'otanic 
' -eieiice but that it also holds out the j'io>]uvl «>l building up >\ 'ti malic 
.t.inv on the basis nf vegetable phydnhigy. 

A list is given <if new deserijition- <<i iiil suitable l^u IikmI .uid iiidu'*- 
; il purposes : among the latter are the "ib oi the Kaumu ulueac, ilie ]'iin. 
'.d several wild mallow plants 


I 'I Mui • 

\.l : 


IiU'luence of Hydrogen Peroxide on Genninaiion. 

.l ^K, Tiivis, >fiiri h 1 'U''- 

Seeds of gariUu cress, y years old, put into a little di'^tilUd watei i'ut 
. t submerged, did not geiininate at jj" t 1 -.), a tempt latuie higlily 

^vourabK' to tlu' dtwUipiiieiit "I .W "f til.- >ik'> us linl in 

hydriigen ]ic-ii>xid<.' ((.,(. vnlunio) I'cnnnuiti.'n l«';in>..n ilu' ;id dny. 
,11(1 after m days inchuU'S abmit nl tin '^■^■d^ l!\' (nitlut 

.(luting the Sdlnlion, the riMill Mill better . with a leageiit cf .e.=; vnl, 
;in germinating capaeily apprinuhe^ 4" 

preliminary steeping ni tin seeds, even tur .1 lung Inne, in liydingeii 
leroxide is insufficient ; germinali"n ..nly l.ike' plaee in the piiMiiee ol 
diis reagent, and as it is r.ipidly destn.yed ..n e.mtaet with llie seed, Insing 
j,i ths. of its active oxygen wittiin J4 Imnis, it ie(|uiit'' daily unew.d, 

Itoes the 11.^ act as a soinve of oxygen ..r as an anti-epti. ,■ 

The old seeds brought into eontait witli innv water at j;" C (Mi.i'" 1 .) 
re rapidlv attacked bv mieio-oTgaiiwio wtiieli ninlti|ily vuv l.et 
Nothing of' the kind <H:cnis in the hydrogen iM i...xide Sleeping m an 
iitiseptic solution however does not prodn* e the same elTi . t . 

\t temperatures varving from 10" to i.fk' l.V'" t" s;"!' i'la u -nil one 
a longer the same, T’owar.l- the i.th dav germination began in .ill -lie. ! 
■aeiis ■ after ly (lavs it averaged gs "a in >!»' pnie walei oid .)a 'N, ni the 
.vdrogen peroxide diluted to vol. In tin- way -eed- o| Ingh geinil 

(ting capacity in thee,, Id. at I'''"""'' ) fa.le.l b. g.nnniale, tlnnigh 

■ „s temperature is verv lavnniablc to tlu- voting -cl- wlu. ll, w. hn. 
-1 hours, show omhryosrmm, in length, wheieas at ! a" (,a.; b" b.) lino 

Alter are liardlv ;i]>piirent- , 

. )u the otlier hand, at a h-w temper, uu.e. the n.u .n decckp 

veivslowlv. onlv appearing toward- the .o.li dav alter ,h,. b,g..,.nng o, 
gdninati.m This obscvalioi. -np|,lie- the c.splanalion ot 1h, al.oee 

yiieiioiueiia. 
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In the ») 1(1 cress seeds, the germinating energy is greatly weak.:, 
so that development is only manifest after a comparatively long i;;;.. 
seeds of low ntality have to contend with their parasites. There is a • 
for(>xygen, and which particular seeds will surv'ive depends onthecondit^ 

At 27'^(.So'^.h r.)the micro-organisms develop rapidly (within le:-' tji.,; 
4(S hours) and leave no oxygen over for the seeds, which require 4 
to germinate, germination is therefore iinj)ossible and the seeds rot. A* 
low temperature, the position is reversed because iii this case devc' .;, 
nicnt of the micro-organisms is several days behind germination. 

When the seeds are placed in hydrogen ]>eroxi<ie the latter rt.tgc:,- 
hinders the growth of the micro organism^, but not lliat of the >ced'- 
that germination can take place at any temperature. The at t;; 

same time a<‘ts as a source of oxygen; this results from its cfUvt on ty 
good cress seeds from the last crops ; in the oven, the length of the embiyo 
is perceptibly increased owing t«) its presence, so much so that their grow, 
may be said be a lum tion of the inflow of oxygen : at a cold temperatii:., 
the processes of oxidation being less rapi<l, the hydrogen peroxide cease' : 
be of use, and, being slightly toxic, it may even retard germination sliglitl;. 

A last observation goes to bear out 1 be accuracy of this inteT])retaii<i: 
The old seeds above mentioned, wliieh fail to germinalc in pure water 
27'^C, I'.), germinate at that same tempciature to the extent of 25 

when phiced in wet sand ; the reason is that the aeralhin .'-nrface is tlic 
larger and the access of oxygen easier. 

It follows that tests of germinaliug capacity carried out in propag;.- 
iiig-pans may load to the condemnation of seed^ which, when plau’ 
in the ground, would prove of medium quality. This is a conclusion ,1! 
ready arrived at in practice, particularly as regards beet seeds, 

• Fluorine in the Vegetable Kingdom, ‘ vactikk uji'ICl.wsm.asn i*,. in < - 

rLHihi'! til- 1' Aaidonii' Uc .S, j.-mcv, Vr,i. n,j, No. <, |.|», ms- 1 u. j-amavy i :, I'lO' 

In prevdous publications the methods have been discussed by uha 
tile Aiithrms have been able to make a qiiuutitalive determination of 1!;^ 
fluorine present, even in traces, in minerals, water, and living tissues A 
Fluorine is found to exist in all animal tissues, but in very diflercut iH' • 
])<irtious. and in two fonii.s at least ; in tissues cutaneous in their natuu • : 
relation, the life of which is obscure {the epidermis, the enamel of luli, 
nails, b<KlY hair, scalp hair, etc.) the fluorine is abundant and may exnr 
iMo mgms. per iih) gnus, of <lry tis.sue. On the other hand, in tis.'ia^ ' : 
high vitality,, barely T to 4 iiigms. of fluorine per loo grins, of drv sul>t.ni^ > 
are found. Fiiiallv, in tissues «>f medium vitality (bones, tetidoii'', c.in. 
lages, etc.), the fluorine shows an intermediate proportion. 

In all cases fluorine is accompanied by ph()sp]!ol•u^). and, though a"' 
proporliomil to this latter, increases or declines with it. While in 
of intense vitalilv and rapid metabolisui however, only i to 4 parts id llu' 
rine are found as com]>ared with from .y^o to 1500 parts of phospli'iiU' 

[i) C-iiri o ui/io- ,ii I'AiHiiaaic </<> vul. i s-j, 00 pp. i p-t, 1 v.i,;, 

lUilliiin ill- hi 6vcii-li’ chimtifiu, Sem’s p vi>l. II, p. S 75 . {hJ.i. 
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■: tissues the life of which i> iiion- olvsciii\ . ,iiul whicli >civc tot uu\ li.uhc.'l 
•if tection or ornTiiientatioii. ami arc chmiuatcil tUnii the lUiol 

iyithout change of form (cpulcnniN. hair, ii.nh. etc.) i pait of llnoiiuc i- 
Mtiud t<i 3-5 only of pliosphorus, tlicsc being llu- >aiik‘ projH»tlions .!•' 
■,,iind in minernl fliuuopho>plule> Muh a'^ apatile>. In piopoitiini. tlu se 
;■ rc, AS the ultimate particles i“ micell.ii- h of ti-^Mic witlj higlilv >pcciaU*'eil 
"tal processes (imi>cles, glamh. etc.) lunctjoii and bitak down m' the 
i'.iorine, initially occurring in higlily n.mjdex foiui'. in wliieh it'- nuHie <>1 
..iiiibinatioii with phosjdioriis crnrUl n>*t be ilivceineil, bemnus giailuallv 
.niiceiitrated and increases in amount relativi Iv to llu- latter element . niilil 
ttiially, in the dermal prodnel< (body .uul .^ealp hau. featlieis. nasb eti 1 

kdiich are ultimately detached or eliminated, the ratio ; tn s, uliieh 


-lliat of fluoTopho^pllate^. is reached, I. <•. the ilnoiiiie ha" p.J""ed into tile 
nmieral form no longer ntilisable i)y the .mimal "gsiein i.i) 

These observations, whieli MUumauM- ilu- reMilt- <‘t llu- length) l.iUmM 
t investigation of the state of rtiioiim- in aiiim.d ti""ne". led to the '.ime 
viudies being undertaken in plant" hu all the laitei ueee""aid) v*Mitam 
fluorine? Is that element fixed moif parlicnl.olv in auv given tag.iM" of llu 
ulant ? Do fluorine and ph(»sphorus ab\.i\" ••euu togitlu-i in tin- plant 
•issues and do they vary in the "anu- iliuAiioii? Aie time .my plant" >>\ 
-)hint families having special ncetl of thi" element;' The;c <jue"lioii" aie 
aartly answered by the tcmmu he" herewith 

With u tdew to ascertaining tlie »'hange" iln«»ngh whu li fluoniie i>a""e" 
from ])lant to animal, the element w;i" p.olicnl.irlv xmght in veget.d)le"o! 
parts r)f them used for tin- h>od ol man and heibis'oO'U" aniiu.il"; wiu.it, 
aai'ley, oats, fruit, pulses, hay. "ir.iw. etc and. by way of ^uppleuuiiluu’, 
’hesc! young leaves, wood, Irark. etc cate being taken dwa)' to make .i 
(luiutitative valuation of the phosjdKim^ in ilu’ ".one "pciimeiis \\lieu 
’liis was done for fluorine. 

The Table here a]>]>ended indiiaud the ]h n eiil.tg* - i"'utd ilu 
iliiorine and phnspiioriis arc alwa)" given in iiiilligi.tui- in iclciriue to 
mo grams of vegetable ti"suc fresh or diied. 

From these experimental data tiu' follouing lew « 'lucln'-u ii-- m.i) 
..jiparentlv be ilrawn : 

The icavea are the organ.- lielu-t in iln.-iim- I'lnm ; to i t ingm- ol 
'.his element are found in ion gins nf U-.iVe^ t.iKnIalvd .i- diy , Imenie 
y')3 mgms, sainfoin 725 mgms. sorul 1;.'^; meni", < Im oi \ , ss nigm , 

'piiiach 1 nigiiis, (lamieliou mgm'. beetm’, 1 ; in mgiim. mn-l.nd o,.^o 

aigins. In these leaver the prnporlinnsoi ],!in-.plinni- aie. gi Moiaih-p.Mkmg 

iiigli relatively to the rest of ilie tdaiit : liuviiie I.;-'' mgm.". * hu-av 7<'J mgm 


*1) On thi-:. siitiii'cl SCI' til*’ Jiupi’f- t'>‘ it” 
'.iinrrs, vnl. I'iP. OiiU PP. i.rirun*! ll.;- ; 

‘ Series 4, vul. gn P- 'Kis ; \ "l. i s. p. j 1 1 

' 'j, 71, p (>.v 


wiiti 
.1 M 


r in: I'-nr/fo jokPi. i(i I' lt.Mnjiir itr'^ 
•, [-lIs, p. 'll- liltlltllH ill In SiiiM'lf 
.'m (It' r .'loir/iTim ill' .Ui , Sx-iit'" 

). 



8i4 ai.kh:i i,ti;kai. hotanv, ciikmistky and i’hysiouxiv of i'i,ani> 


Comparative Ttehle of the Quantities of t-liumne uml Plwsphnru:, 
in various Plants and their Prodtuls. 



Iduorine 

per 

FluoHiic 

l»er 

phosphor. 

Kaliu 

N.iliin- ul J'rodijit 

i'ro gnis 

<•>0 gnu 

joo .,ins 

1' 


of ffA^h 

of drv 

of ilrv 



iul«taiice 

mgra-; 

sufistam e 

mgnu 

sii^tancc 

gmni-> 

mgni 3 

f>/njniniui: 

Wln-at (flouri . . . 

...83 

1 .00 

I. 5 “ 

1.50 

1. (bran) , . . 

‘Jo'J 

o.b8 

J oSo 

1 5 '’’^^ 

11 Mlfjiir) . . . 

1. 17 
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8l(i Ai;kICi;i,Tt;RAI, BiiTANV, CIIKMISTRY AN’I> PHYSIOWGY of I'IAXV- 


horrel 612 ingiux, damk-lion 4O4 mgms, l>LYtrfK)t [iigiiis, t-k-. ,iUi, 
per too grams of leaves dried at 100" C. 

The budi (callliflo\ver^ and asparagus) are slighth’ jxjortr in flui.i:: , 

2 57 nigins and 7.94 mgins to too grams of dry parts. The qiiami', , 
phosphorus was only ascertained in aspaiagns, where it readies the i; 
anioimt of 7(1 mgms per too gms. 

The slalh, Kood and btirk are the parts [XHirest in fluorine, the I.;.:, 
ranging from o,2f> to 1.7 mgms jx-r uxj gnus. As expected, these tis- ., 
ate also |Xjorest in phosplionis ; acacia wood 8,7 mgms. fir i ; mgnis, j,;. 
hark 25 ingms, jxiplar hark 20 mgms, birch bark 17.4 mgms, per too gr a;.- 
dry. 

The edible roots examined conlain fluorine and also phosphoru- ■ 
very variable proportions : k'luorine : carrot 0,24 mgms, turnip 2.02 nigr.. 
radish 2 mgms; PImpkorus: radish 769 mgms, long radish 2b8 mgnis sc 
too grams dry. 

Pulp Fruits (edible part) are moderately rich in fluorine; peach ;s 
mgms, apricot 2.50 mgms, cherry 3.70 ingms, tomato 4.06 mgms. 'Hair 
phosithorus contents are medium : peach 219 mgms, apricol r57 nigns 
dierry 159 mgms, apple 65 mgms, per too gms in the dry state. In 
particular fruit (apple, banana), again dry, the pulp is ptxtrer in fliioiii;,i 
than the skin. 

The quantities of phos])horus also increase in the skin or epispenii 
fruits and seeds as compared with the edible parts. 

In the seeds the quantities of fluorine ate medium, and conqKir.iiiii 
with tho.se found in the ])ulp of edible fruits. They vary but liitle, ; r. i 
independently of the family, as shown by the following figures, 

rioorjne 

pti 100 ijins. dry 


Wlu'.it rtnur tn <iri):iii) . . i-i..}i iiiymsr 

J4ye > 

HuckwUdit • ... 

Hurley ^ z.ztt 

Ri’a* 

lliiricots ... 

lAtitils I. Sr. 

MustarrJ . 

Cac;w> i.T'' 

Colfcc (srie’ii) I,|A 


(iianitio soils tend to increase the fluorine contents of grain. 

The episperm »>f the wheat grain (bran) is very poor in fluorine [c |- 
nignis to 0.O8 nignis per roo gins of bran), but very rieli in plKh^plioiu- 
(1080 mgms to iioJ ingms). This quite uiiexjxicted observ'ation will icijv.io 
confirmation by other samples of other cereals. The flours supplied hv 
these grains are generally, like the fruit pulp, moderately rich iii phosphon:- 
(wheat flour 134 mgms and 150 mgms per loo grams dry; rye flour 176 ingrb 
rice flour 108 mgms). 



n AN I HKl.M'lN,; 


Sr 


In the >eei1s ol the he‘^niiiin..xie ilu- qnamitu> oi .^e 

.^li. Ihere were hniiul : Ieiilil> s^'*’ h.irK‘«>t> s',*' jui Iim 

'.Sins dry. These toiuls have Ikvii knnwii to he hi^hlv 

In spite of the lirruy of l.iet" tluK bre-e^ht luln^hl. i! li.i'' lu*! \ v\ Iveeii 
to hx upon any vej^etahle >;Tt'\ip m wliuh tluoinu' '■lioulil .ipp^-.o 
rticuhirly necessary and ahniulant. Thi> i> rvidriu in-m the ahi)\i 
Jile. ill which the refills are i^ron]H-d .ueoidini; to nat\n.d l.nmlkv Never 
■dess it is true that in eaeli of them very dissinnlai plant have heeti 

I ’Uprised: fruits, leaves, stalks, roots, etc., whivh h.tvi- l-ieii >een i<' po^^l 
veiv difierent content ol ilinnine in i>ne and the >anie pi. nit 

I'or the difterenl or^;\ns of tl'e >aiiie pi.tiit no '■imple {.iv\ < .m he 
peoted connecting the variation" of iVaoriue with thoM- i<\ pln.-phoni". 
in animals, however, ihre two element" nio"ily incie.i'e or dteieaM- 


iqetlier. For the same kitul otti""Ue tlie i.itio , .ipiu.ii" to van moie 

, 1 ' 

:i the plant than, in the animal. It i* al"o oh"etvedi that ihi' ratio 


diieh varies from 350 to 7 <m) in ino"t animal .a iiiteiiM- lii«-. i" t 

iiv much below these ligniV" in veiiel.ible ii"'Ue" wen wlieie lib- i" iiio"i 

etive. 


, - Comparative Tests of 3 Varieties ol Rye at Toresiorp, Sweden. nivnow 

vox FKILITiEN*. itl .S,, ;».>7c.< I ■ ■ ■' ■ . .1 N \ N . N '.ei' 


lciukiipin«, I'ne, 

These cnltivation iriaFin lH*i;i;> land at the aitiieuhmal Station id 
(hiring KjWtD 1 (|I 4 \nrc ioi ili, )imij(.>c ihc v.iii 

.liis “ Petkuser”, " Grarag" (gu y lyi ) ami '' Mi'h.iiiiiii.n ", The inaimic 
;-«l per acre \va»; stable inaniiie .ilmnl lla'ic 'lag i <i I'wl 

.-itassiiini salt (37",,,) cwl. The ive gellel.lllv 'll.me.l gle.lt lesist 
Iiice to winter weather, the one exeeptioii being in loin when laU tio'V- 
(.illed the flovveriiig rye, ileslioying almost ihe eiilite oto|'. 

The appended 't'able emit, tins tile Te'iilts ot the tti.d', 

Disregardiug li)Io, it is evident th.it in the mo't t.ivoui.ible \eai' 
It rye growth the variely " Tetknsei gave a yield high,! than th.it ol 
■lie two native varieties ; in Kii,; and ioi.( ■m the ollim li.nid, the wiiilei 
luving been verv severe, with iretiiieiit it. .M', the v-irieti,- Mi.l'..|iuiiai 
,n.l "Gra” proved siinerior t.i Ihe " I'etkiiser ' owing i,, th.ii go lU t 


rd lUili h mote 
hi'^h weii,;ht <>1 


a-"i"ting powers. 

As to the yield of "tniw, the native varieties piodii 
•hail the “ Petkuser whieli w.is in turn .hstingni'lied b; 
vain. , 

'■ Petkuser ’’ inav be adv.intagemi'ly giown m plaee' not nuirli eN],..' 

.that is. wlieiiever no sjiei i.d n-'i'tanee I" v. ly l.iw 
Ilf 'tieli resi'l.inee along wilh 


vd to wind and frost , 

‘vinperatures is needed, I'or the pmp'"es 

^ (*,ra ’ ainl " Mldxtimnar -bonld be 


ed cropping i>ower, the varielies 

ehn>en. 
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3 'v 

r.ik 
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3 vm 
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2 .n. 5 « 

3803 

. 3 " 

A Ui rtiiit K . . 
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45 42 
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nj kkx' 

t>raiiis in 
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2S. 
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■7 1 
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19. 
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17.S 
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5M 
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. 4 )). 7 -<o. s . , 

I'-.i 

5S-3 

53-6 
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(.30 Comparative Tests of 9 Varieties of Oats at Torestorp, Sweden, hjaimai •> 

I- KiLiTZiiN, in Mosskulltirioriiiiiut'us Itihkiiil. Wai XXX, X'<i, i 11)1 ' 

jrnikrijiill.i’, 

Ill tliesf comparative tests covering the iK-riod 1909 to Km, 5 varit‘ 
of wliite oats were cultivated: Guldregn. Dala, higoAso. Leger. Prub-u: 
and 4 of black oats : Klock. Plyni, Mesdng am! Tvsk Mosshafre ((arm 
oats for peat-bogs), a standard ]diosplio-jKAtassic dressing being 
tlieiu every year. 

The results of tlie tests are contained in the following Tables. 



I'JANT HkKl insr. 


vSol 


AVs.l/s ,-/■ .Vv'y 



1 

11)10 

1.^11 





.'1 »r.u- 

jiSi. Wills; 

ktlistnp 









lot 

• '•hKItu- 

1 oul.lri: 
ICSJIl • 


.i<'!ir«.gn . . . 


,5 4 ;.5 

.5 23 .; 

, S(..5 

l> .’.'■o 

1 '.K»: 

.5 5''' 1 

- 

5 sSi 


— 

— 


S o-M 

50 J'. 

^ 'ii-'' 

5o^.• 

. Ou ; 

(.J O 

•.wo 

.S Hi 

4 ,5i5 

— 

— 


— 


. 5•'^ 

1 ' 


5 y.^o 

.5 u'.; 

5 "5- 

6 ,3. 

«• 51 .. 

4 3)1 

- ,1 


4 y.^ i 

il'iU-i'-'r .... 

5 

2=1- 

> ji'« 

4 

5 "'<■5 

4 ' 1 1 

5 i.st- 


Ollj.s 



3 u 1 1 

5 '5' 

.5 

t, O' \ 

'■ rj 

J 4'> 

1 OV'S 


1 ■ .0 , 

-s Mu-slu{ri* 

W--3 

2 .571 

\ ;''•■ 

4 'O'P 

-. 02 •. 

1 '".M 



4 ’S'- 



A 02^ 

3 010 





; .'I ; 

5 ■'>> 

X M . 



54 

i lOj 

5o;^., 

— 



V -'IS 

1 4<'i 

> (Vj 1 

AVil'HKi . . 

i 7I'» 

3 ois 

5 211 

> '*2- 

> ..<s 

1 277 

< 4‘ 

5 I'fK' 

' >\: 


Vilrii'/;(S. 



4 ,-. 

.1 ■! • 






:! [cnrc'gil , . . 

i'A 

5 ^ 

Mo 

70 

•1' 

<•> 

<«** 


ful 

.;,i 

— 


— 

f> . 

. 5.5 

il 

v> 


V' 



I‘> 

4 ‘ 

— 




1” 

40 

•10 

.<.:vt 

,^5 

55 

74 

14 

I- 

- 5 " 

48 



v.Ii-K-iL'r .... 

42 

}-’ 

(>2 

M 

r 


4 ^ 



'...tck vari<!f>'X. 











.32 

1.5 

(>0 

"3 

. 5 , 


32 


•2 

'v-k >[ossh:ifr<- . 

3 ’> 

10 

*‘7 

o(> 

l2 

4 - 

IV 


l 7 

'Ivlii 

7 '/ 

|6 

— 

... 



>6 

I" 

1‘' 



37 

24 

t >9 

— 



i 3 


1 i 

. . . 

3 '’ 


Ixi.i 

. 5'*-.5 

17 

19 10 

4 -^ 

57-’.5 

i‘»- 7 : 




11 


Uio" 





;iM«.-nr. gii . . . 

22 - •» 

32 1 

20. 1 

2', -7 

2 . •" 


2.’' 1 




— 

— 


- 3 -’ 

2 '' 3 

1 

-.5 i 

J.' • • 

1 

Li^iiwo 

27.! 

37 

— 

— 

-• 


, ‘.0 

i 

M 4 

y ;i'r 

23 -’' 

4.5 .5 

. 43 '* 

2.5 ‘ 

27.7 


20.9 


.0 0 

.... 

I'.l 

’2.'. 

31-1 

JS 1 

JO.'* 

x2 1 

n 



iki.ick I'linKfus 










Kl.\'k 

21.9 

\2 0 

•7.0 

23.1 

-■0.1 

2; ■ 

2 , . ' 



Ix-k M<js^.h:ifrc 

2(1.4 

V'. 1 

;0.2 

2 . 9 

24.0 

2 ' 0 

27 '■ 


27 -1 



21). 5 

30 ' 

— 

— 



2 ! 2 

- . ' 4 

' 

M..,!ag 

27.7 

.’>25 

— 

-- 

— 

40.4 


30.4 

Aviiii-,-. . . 

24,7 

32-7 

'>1.2 

25.S 

26.9 

2 <i -9 

•8.7 

- 

28 7 






. 




>1 h:!:' Vril h /?f'V 










-iil'iriiri.'gii - . . 
iJih 

6.1.6 

7 !'* 

O9.6 

^KJ .9 

'-5.I 

(.6.8 

64.8 

75-5 

,1.1 

70 0 
O7 0 

70 7 

70 0 
60 3 

64.4 

7 Z -.5 







09 1 










i'i'ih-.teu-i .... 

61,9 

6}.o 

72.4 

737 

63'* 
67 1 

Oo 0 

(»f.2 

'14.0 

fit.4 

73 -‘* 

65 1 
68.7 


OH 7 



820 


PI.AST BREKDING 


ResuUs of UsL. 


Averai’c kj.; . 
of y<airs 

iy>y 1910 ran tOU I9>1 Averatjc ,,7 

• (iuljen- y,-^. 
rtjjn • 


mack varith,-!. J'trc^nta^c of .-Minj. 


Klofk 

63.5 

69.5 

63-1 

69.7 66.8 

71.6 

67-4 




Tysk Mos-ihafrc . 

70.1 

71.9 

68 3 

?<7 6l.3 

70.5 

69.0 



P]ym 

61.6 

70.2 




— 

65 9 

f)9.i 


\frs<lag 

72.0 

71.1 

69.2 

— — 

— 

70.8 

69 3 

■5 

/lu- rdi'i' . , . 

65-3 

71.9 

66.9 

67.6 64.3 

72-3 

68,1 

- 

hi 

White vunelitK. . 




HVr^'Af per bushel 




• iulrluiregii . . . 

32.1, 

37.9 

38.0 

32-9 32.1 

38.9 

3.5-3 



D;ila 

— 


— 

31.5 34-‘^ 

.;«5 

34.7 

31 6 


I^igowo 

3«-« 

36.0 

— 

— 

— 

3bO 

34 9 


UVtT 

29-5 

38.8 

37-3 

27.0 30.6 

3^0 

33 5 

— 


I’robstficr ... 

\i-i 

3-1 -8 

.35-5 

28.5 28.8 

3'*-9 

32.6 

— 


lUuek wnraft's. 









Kl^x.'k 

5'-3 

.18.5 

33-'' 

30.2 31.6 

36.0 

33-6 

— 


Tysk Mos'iliulro 

36.5 

.17-9 

.150 

32-5 3<‘6 

35-7 



.b ' 

Plyni 

29.6 

37-2 

— 

— — 

— 

.15-3 

34-9 


Mwiliiu 

38.8 

3«5 

37-3 

— — 

— 

38.5 

36,0 


.•1 veraf^f • ■ • j 

32.65 

37-15 

41.2 

30.43 3'-3 

35 

.14 -(7 

3l.' 

.'.b" 

1 

White WTtiiies. 



Xumbi 

r of <Aiy> htlii 

VH sv.k'/hi,’ ««</ eariiie. 


(itUdcorcgti ... 

72 

74 

06 

70 — 

— 

70 

— 

•r. 

Dala 

— 

— 

— 

67 — 

— 

(67) 

70 

i'b 

I<»yowo . . , . , 

72 

71 

— 


— 

(73) 

73 

I70 

r,eger 

73 

74 

68 

72 — 

— 

72 

— 

7. 

Prubsteier .... 

75 

74 

71 

75 — 

— 

74 


74 

Black vaHelifs. 









Klock 

73 

— 

7^ 

74 — 

— 

73 

6t) 

"4 

'lyjk Mosshulrc . 

59 

— 

60 

65 , — 

— 

61 

69 

(>: 

Plyin 

73 

— 

— 

— — 

— 

(73) 

72 

(;> 

Mfsdog ..... 

59 

— 

6f) 

— — 

— 

( 59 ) 

69 

[bo' 

, . . 

69 

74 

06 

70 — 


— . 

— 

(f, 

Willie varieties. 



l,enii/k Ilf vreirlative p,ri<>d (rfiiy.'] 



r.ul'Icp.rcgn . , . 

123 

130 

102 

120 120 

107 

II7 

— 

17 

Dtila 

— 

— 

— 

109 114 

94 

(ic61 

116 

(10- 

J^igowfi 

123 

130 

— 

— 

— 

(126) 

126 


r,cgi‘r 

123 

130 

109 

126 120 

112 

120 

— 

ijf 

Probstder .... 

123 

130 

109 

130 123 

112 

121 

— 

1:1 

Black varieties. 









Klock 

iiS 

114 

lOQ 

125 120 

103 

1 15 

— 

ri' 

Tysk Mosshafre . 

tob 

114 

98 

109 1 14 

89 

105 

— 

IC)3 

Plym 

118 

II4 

— 

— 

— 

(116) 

126 

(ICk', 

Mesdag ..... 

106 

114 

98 

_ 

— 

(106) 

118 

(107) 

.■iveraee . . . 

117 

122 

104 

120 II8 

J03 

— 

— 

n;. 
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i'he climate of Torestorji. with itv lu‘qiu-ut spriiii; aiul autumn i'ru>t>, 
jutliing but favoiirablf tii t!m gruwlh of « ho.a . but in spite of thi- 
;^crop was really good in some years. Thus, in njii and loi J, j and 
lbs of grain per acre were obtained: in 1014. r.)i ; ami Iglo, 
and I 7^14 lbs res]x-etively ; 011 the other band, in too,,, iln- yield uas 
ay I 517 lbs. 

As regards the respective values ol the dilleieiit vaiulio eiuiipareil, 
. ‘ Guldeuregn ” iiudoubtedly take^ the fu-t jdaee. with a ,six-\eaily 
icMge - 49 ^'^ grain ])er aeie. b.xtieuU’K' iiieoinaging Tesiilts 

j'c also obtained with the Oala ' vaiiely >eUt ud at Sv.cU'i and tesUd 
; I' a 2 - 1 9^ 3" ^9^4 > oil tile ol hei liaiiil t lu- ! ‘i ob^teier . exe 4 ']«t in ! he veai 
and H)I4. was found uiqmHbutive and eeitainly imapalile of an\ 
-hyr eonipetitioii witli llie best white oats panieululv suited foi peat\ 
A ; the same may be said of the ' layei 
Among the blaek varieties “ Kloek 11 " leads. In-iiiy siipiimi to 
Mc'dag " and “ Mosshafre " (oats for peaty soils) ; the list two. ou ilu’ 
•At hand, possess great lesistaiua- to fiovi .uul iliiive i\eii in tlu- woist 
v.t soils, 

The quiilit}’ of the grains generally leaves mm It !<■ be ilesiu-d. owing 
: 'lie spring fro.sts ; the weight of looo giain.s is always vriy small, as is 
the percentage of grains ; on the ot lu-i h.iml. tlu- \ ioM ol >i law is good, 
,.'h a maxiimuii of yo ewl. for tin- 'I.egvJ vaiiet\. Mesd.ig ,nid 
t[:osshafre “ arethe earliest varieties. " l.igoi .oid " I’obsuid " tlie 
fi't, wliik* “ Kloek " ami K»nl<leniegii " -•leiqo an iiileiimdi.ite plue, 
t;!i a gro\ving-]>erio(l lasting on tin- aceiage n to 117 «liys ie'pe«. lively. 

Ill conclusion, it may lie stalvd that tlu- most -mlable van«ty foi the 
v'.ial soil and clim.itic eomlitiiTis ol Ton.-ioip iv Ind-m! all doubt the 
■l',il(lenregu ", which i' maiked tuil by high yiehl "1 grain and -tiaw ,ind 
good (quality of the grain 

Cross between a vVild Cruciferand a Cultivaled Crueller with Tuberised Root 

lT{i.ie.\RD-RloLLl', ill {■' •• A', ‘-U' 10, a- S -o,-.,..;. / O '-.f',; , 

Vm], X'm. J.J, pi>. M i- ■.!<.. I’.iii- . .\|.lil : 

11 is easy to produce hybrids hi:\\\\r\i\Uv wM Kt/ph.tnu'^ r.i/’iuivi^lnon 
iiid t he differ enl varieties oJ ''.'/o /f ' !,. 1 ho plants cIcm. nl)ed 

several writers as inlennedialo between tlio-e tw*' spn ir^' an iiotliiiig 
.■ their erosses. 

The livbridisatioii of a wild ]ilant (Al fiiplhifU'-lyum) with a culti 
■'.d plant {R. S(iliviis) yieldeil the s.inie jirodncls in Gie |st .uid Jiid gi nc 
■ 'Tis as the re\'erse cross. In ihesr- species luif'htnius. theoToO', the 
licence of the sexes does not m.ike itself lelt in hybiids. 

The first generation of these erosses yielded ]»lauts all of whidi weie 
"alar and more or less intermediate i)et\veeu the pari-uts. 

In the 2nd geueialiou these self-fertilised liyinids segregalul An 
''T.ige of 65.75 ‘hi cf the plants obtained were tuljcriscd , 5 to 15 ,, li.u! 
Wened to the eiiltivated tvpe; an average of 44.25 ‘I., on llie lontraiy, 
^■’■Tiied to the wild type : the rest of the ].lants retaining mixed ' li.aaeleT,-. 
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The seeds of one and the same hybrid pod jirodiiee phints li;;.;,. 
profoundly from eai h other. 

When the wild plant i.^ erossed with a hybrid of different y,j\ 
of tlie cultiyate<! plant, the >nd veneration of tile resulting hybrid fiur,'- 
Ijoth the wild plant, the enltiyated cross, intermediate plants ami j ' 
ree:dling the origin of the enltiyated cross. Thus, a yellow radish i 
with H. ra/i/fanrs/rnw yields, in the first generation, plants with black ■ ■■'■ 
iuid in the second generation plants with yellow, black, white, and hi , 
tubers arid the ]nire wild form 

IToin these facts the following eonehisions are drawn : 

i) Hybriiiisation is an exiellent means for artificially Inis ': 
a wild ])lant, 

1) In the hybrid between a enltiyated and a wild plant, tlu , 
type tends to become ilominanl in the progeny of the hybrid planK. , 
readily esjilains why a huge nnmbei of wild tVams i^ sonielinies fun:: 
the eieiiiitv of an abainloned radish field. There is no degeiicratiim ■ : 
railish, hut jileiilifiil reversion iii the wild species in coiisrijueuee of < • 

iilK' 

In the struggle loi life, ilutefote. the m< re jierfeet species is :il , 
advantage. 

Breeding Farm Crops in Iowa, United States. iice.iins ii, n , in 

■' //('ft \ • >1. \ 1 1 . N' ' 5.1’;' tj}',; ii'liilutti'.i. >fau It 1 m 

r) ()if( firit’ilinii- Tin. i)ri.*.'fnt (.•.\|K-riniciiTs in mit breoiHii’^ v 
bi.'y;un in (in vfxijKTaliou wiih tin.* bureau nf Plnnt Iiuliistry, I'l.: 
SlHtC'S I)q)ai1inc-nt nt Agiik tih iin ). Tlie u<trk miw.-is jniniarily in i' 
ing and Ifsiinj^ ])mv liiu-s from o*mnK-r«.ial variolius. and secondly ni li t 
iug pure lines from ciosm-s. 

Several Inmdred ]»iiic lines have been i.sflateil iumilally from 
various eoniniercial varirlies. Tlie.M pure lines have been tested forgr- 'd 
vi^tiur and pnalui-livily. Those whieh ap{)eated ni'vst ])romi>iiii; • 
bred and tested umUr field eoiidilions, In all, over S.ooo pure lines i. 
been istilaled and U-slei! fruin i(,(W)to 11^14. 12^ pedigree varieties ait : 

included in the variety tests. Two of the m»)st promising have been ih- 
bnletl ti' fariner.s in sulheieiil lots 1i» plant tine acre of ea<'h, the peih. 
oats beinij; compared niuler Held eondilitais with the best eoimiif: 
varieties whieh llie farmers liave been able t" m cuiv. In 1014 the pedh'' 
varieties '* Iowa 10; ” and “ Iowa 105 " each ontyieliled tlie coninu: 
varieties by more than 4 '2hushels per acre. Prior to H)oS, Dr. 1 
Norton »if tlu* " Ihneaii of Plant Industrv made <i large nnniln’ 
crosses, The product of those crosses was transferred t(t the I 
T*ixpi‘rinient Station in igO(). Scweral thousand seketions have ' 
made and tested in tlie nursery. The most proiui.siin; of tho.-e that ;; 
provetl t»> he jniie lines have been bred and are being testeii in tlie VciV 
test plots and isnuparisons made with eomnieivial varif'ties ami o* 
pure lines. 

2) Winfi’r ]Vheat BycCiHii". This project ''tailed from a fouiid.i' 

''lock of eleven iliiTerent varieties in I'rom these, several liiai 
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. lines liave been sdeett-,! ami UMed on! auiiually iii he.al ami lLnI^il^ 
,, During the pa>t four ymm at leaM v*" lua.D liave been 
-ully from fields away from the Station Durinii the year> i" 

..pproxiinately Sooo jnire lines have iH-en to>‘odoiu ami eithei Imd 
nr discarded, bouio 150 Jiedigree ^tr.iin*^ are iiiuler eniujeiii.Miii in 
> Ilf one twentieth-acre and others are biing t^'oinpartd in teiitli aeu 
•:> Seed sufficient to plant one acri* of the two uu>>t pioiui>iu;4; ‘Uhl bi>l 
.\:ng varieties, “ bnva \o-. .nid ij; h.,\v luvn .ii<iri)mled to 
of a number of farmers in various p.iitimis of the St.iie, tlu--f to br 
yvated with a plot <if siniiiaf size plant ot I luulei the « omin ion-», n'>i ny 

-best commercia] seed which tluy could yet In i«>i ; tlusv pnliyiee 
:;t.'ties outyielded the eouuuereial soils 1>\' an aveoiy*’ ot our and a h.dl 
•heb per acre. 

’,) Btirley Br<C(iinL:. This jnojeci waslu-ynnin ton. tlieohiiAi luniy 
■■rnduce strains or varieties of baiK-y vnii.ihln toi bu'uing piujv.-t- .md 
.ill could be successfully grown on the drv Mills ni low.t Tin- nn-t |iiii 
sag pure lines are now being totrd on; in he.id .ui-l iuum-iv t.os' 

4) BiiCihuL:, SiiVcr Kiivj. M<tiu \ / a.' Tin-' w-ak u,i\ 

y,.a ill the s])ring of loro. when I •.lie IkM eai'v ,,{ Sdw; King ni.ii/e 

,i]t eonld be secured were jdaiited in e.ii t" r<>u iiials. I’miny tin- li\'r 
■' Kjio to If) 14 over 1 .000 i-ars havr b« » n o-^u d •'til in t lii'^ u,o‘ ,\|'|Mii\i 
aly to per cent, of the luot lu-r eai^ ''Imwim.; liie heM jn-i f. '• hi.uim' h.iM- 
e; Miwu in the ero^^iug plots, tin- lu-vt . •!' ; li» '< e;n"o' li- iiiy Im d ami te't 
'll I he field. Some 57 *t''>''se- li.iva- lu oii tc’-u d "mi .:• tiu- iiua-iliiiy 
;‘:niis and the progenv of .iboiU to >■! lli^i < r.i.-'o'' li.o- heon •li-'liilmtid 
M-veral hundred farmers in tin- matiifiti |Mit nf tin- St.ilr l-n i ..(n|Kiii 

.vith their own corn. In lol ; llie inij'ooa di Sdvn King muI va ldoii .ill 
'aties with which it was eonipaied by .m .iCi-Myo >ii .ij-pioMUi ildv livv 
-ik'ls per acre. 

5 ) Ri'iii's Yt'llo-., Dint Ihn-Jr-::: \\--rl: l-'omi I'du mmi v\iion 

\oirk was begun) to roi j ■o'cr "ib-i u-d e.ivs nt Koid-Nriltn Drill 

.7f have been tested out in im: to row p!"!^ Tin- rai-' di'oviny llir 
]HTformauce are carried "Vi-r rai h vr.ii t" yn into ilir pl-ii. 

• btr veT\' desirable strain kinoMi o;- ‘ biw.i M.r hrrii drxrtnjird 

I'l h, in te.^t trials, has an averaye «•! about 1 : biolu-l- pa at t< «'\ri <>tdiii 
y Ueid’s from wliieli it catne l-,!iony]i • o:;; pl.,ni .an .n o wa- 'np].li- 

■ b't vear to each of si.-vria! hundred f.iMin ;' in n iitia! bm i ba 'oni- 
ri'on with 1 heir own corn, 

b) Brt'e^Uui’ lu'd Dnif Tlii- invraiaal: ai. o. tnin. lln 

'ynt^'iicv of the colour rhar.iclei in Reid Vrlkov Dnit Coin iRfd and 
ibiu) began in i'|i 1 atul has tlieialorr ouU' l»-rii nmlr! \\ ly f.n iwo 

[•'Mils, 

7) CorrMton Simlics ,c; 7 // Uurc. 'flu- obi.-, t -d fin-. nivi'sHKaimu 
determine the relation iK-lweeii the ear ■ li-oacteii-iM s of - red i-.iis .nid 
fd, also the relation between the .-’talk --Imr.u lrn-ii< y-f llif jiiaiil iirndm 
t' die seed ear and the vieldiny jiower of tin* t ai. Ihm jrol of ilic umk 
b begun ill 1907. Though few of the-e data. h.iVr Ku, . oinpdrd, it is 
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believed thiit some rather striking correlations between the charmti' 
the stalk and the >ielding power of the ear will be found. 

8) Clover Breeding. This project was begun in 1910 (in loope- ■ 
with the Bureau of Plant Industry, United States Department of 
culture), when a large number of selections were made from speu’'^ 
secured in the vicinity of Ames. Iowa. In 1912, varions lots of seed ... 
ing from all parts of the world were secured from the Bureau ot 1:. 
Industry of the United States Department of .Agriculture. The<e «, 
planted in nursery plots where individual plants were seeded and ih, !„ 
individuals isolated for continued breeding, and selection. Some fi - 
five of the be.st individuals have been multiplied and are being compan-ri 
vigour, leafiness, seed production, and resistance to winter cold and di.^. , 


ti33 Wheat Varieties in Siberia (I ), — ■ i‘L.\ii-sitKBccR c. in llrijianoNjint, 

PULSE (Hulhlin i.i Applird Hviany). Year VIIT, N'o. 7, pp. Sjp-StK, 

aops in EiiL'lisb, pt». .'61-867). IV-lroyrad, 1915. 

The most widely distributed wheats throughout all Siberia ar 
Tritkum uUgate Vill. vars. firrugineum tossicum Flaksb., and 
poltawense I'laksb. , then erythrospermum Korn, and milturum .\1 
cultivation these forms i ccur in mixtures. Occasionally some of 19. 
predominate in the crop, but there also cases where no predomiii.i], 
could be observed. As admixtures there are found Tr. vulgirc va 
graecum Korn (from 'Dtrkestan). latcosperrnm Korn, (seldom), Imsliar.i, 
Clem, (from Turkestan), fttligiriomm .Al. (very seldom, from Turkest;,! 
caesium Al, (local form), alheruhrum .\ 1 , (seldom), albidum Al. (seliUi; 
barbarossa Al, (very seldom, from Turkestan), nigroaristalim Flaksb, :1 
cal form), sardonm Korn, (seldom). 

As predominant forms are cultivated around Toboljsk and Tmi. 
(except in the northern p;irt) : TtiUcum durum 1 )esf. vars. hordeijorm 
culum Flaksb., hordeifvrme laximetdum Flaksb. In the same locality! 
be found Tr. durum var, comiUsccits Bayle as ;i predominant form in t 
field crop. The same is to Ix! said of the distribution of Tr. durum v; 
melanopus Al. in Akmolinsk and Scmipalatinsk provinces. This varic 
is found in the governments of Toboljsk and Tomsk, in sonietiir 
considerable amoimts. 

Tr. compactum Host var. ioterinum .Al. is to be found throughout : 
Siberia mixed with other varieties, but is almost never found as ii p! 
dominant form in the crop. As a mixture can be found: Tr. compiKtr 
vars. eritmcriouDesv. (Turkestan); jetisowi Korn, (found separately, fm 
Turkestan), cretioum Mazz. (fimnd separately). It is to be generally olisi 
ved thiit the cultivation of Tr. compactum Host in Siberia is now repl.ic 
by that of Tr. vidgare Vill. ; Tr. turgidum L. vars. lusitanicum Korn, 7; 
plinianum Korn, are to Ire found among the crops of several farmers 
different provinces, 

Tr. polonicum U. var. villosum Desv, is found among crops of sew: 


(1) See aliio lyig, No, 1270. 
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ai^rs. 7 >. spelta L. is not to be found in Siberia. 7>. 7 n,', , i.»i Si'hr.mk 
uirrim unas Hoscht. and nij inji imuuiMum l-Iaksb are to l)C found, 
tiipugh very rarely. 7 r. i((o).'ea'u-iiwi I,, is not to Iw found in Sitoia. 

Growing Manitoba Wheat in the Haute-Marne, France . to..;. ,i „ 

r timii/nir. , .\Xlsl W.ir.N,. : :. np i ; i p.iro. ,tli .rpo] i„o. 
.Manitoba wheat liaviiig Ixvn roeonniieuded Im.^piing sow ing in l''r.int'e, 
;;h''nt any trials luuing been ni.ide la-toreiiand. ineiel\ on ,i eompari- 
., of the weather conditions of M.initob.i ,oi<l I'r.oue. the following 
,:.s reported by M. C.tssuz, director of .Xgrienltiire for the de|i.iiiniciil of 
,'.!lc- Manic, de.serve carefiij coiisider.ilion . 

.Manitoba wheat was first grown in ilie Hame-M.irne in U(i.- on the 
fetine de la Salle " (ciminnnie of .Kuherive), .1 f.iiin nmliy M thnw AlN 
;..s farm, which is located close lo the sonree of the river .Viiiie .it .111 ,ilti 
,jc of 1411 ft. liesouthe howert kilite. Tlie .soils .itesh.illow ni.iiK, -...iiie 
nies highly caleareous, on a rock or gr.ivil subsoil. Tlie tii.d m.ide 
: ail2 with 4 cwt of seed was followed niun tot lot |. and lot s, the gi.iiii 
:il the previous crop being sown after .1 preliiuinaiy ele.iniiig only 
In I91.y sowing was done in I'ehni.ity .iiid M.iieh In lot it li.el 
oil prolonged until the l.'th .\|itil, lint this seems .1 i.itliei late d.ile |oi 
X ifaiite-.Marne. The unautity of ceed used w.is the s.ime as I h.il employ 
: for the antuniu sowing of the uhe.its lile lil.un de bi'm-mt- " ,ind 
Hull fennier ", namely ->.67 liushels per .me. The .M.imtob.i yielded good 
.-lilts, the yield being equal to tliat of I be .in liiu.itiH'd v.iiiety ' de l/uies- 
a-", and always superior to th.il wliieli would li.ive been given iiy 
iUniiu varieties sown tinder rather mif.ivoiir.ilile eondilious. 

.\nother fanner in that region, M. Bia.tN. of \ ivey. had .ilso sown 1 1 ' u 
::-hels of Manitoba wheal on Mareli t.-lh lots, lie w.is s.itislied with 
ill' crop, althonghit was alitllebelowth.il of the l,oiusmes .lutuimi whv.il. 
i;i the strengh of this result he tUvided to sow some Maiiitob.i on tlu yuih 
l.irch in I1J16 in a faiily fertile soil of moderate depth, on .1 loeky sidi-oil 
ihieli had not been tilled in time toi .iiitmim sowing i Ji to the jiieseiit, 
"th M. G.-ttlv.vrM and M BihtiN aresati-tied with tlie gioutli id the Mam 
iia wheat on their eompar.itively thin and diy soils. 

.i - A Remarkable Cultural Variety of Rye in the Upper Valley ol Dora Riparia, 

Italy. - C'KRlO.rN.C c r'. ill it i "'■'0'(S-o. Veil e.-. .S" !.'.1'|' .'’..I'l’- ' ■( , .nul (i , , 

C.ijule Mnufcrriilii, Apiil I'ti''. 

I'roni Cliiomonte to Onix and from ( mix to Ces.ina and itaidoiuei liia, 

. v.iriety of rve is under extensive enitivatioii wlrieli di -erves to lie liioiiglil 
der notice owing to its iirodiietivity, lieliaviour and vield of lloni. 

This variety differs from eommoit rve in the follow iiigeliaiaeteis eiiliiis 
i.urter leaves' darker .iiid wider, e.irs denser, gi.iins larger .nid full, 
.•irnish it. colour even when fully ripe. Ii.glier yield ol gr.iin ( 1 s to I'. ' wt 
M acre in the above region), wliiler n.mr, liirnislniig a winter bread 

This rve is sown in .Mignst or September ; il germinates i|meklv ,iiid 


H-Ji 


':) Slc iilrio U. May N<». si-'. 
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vigorously, and tillers plentifully, so mueh so as to form a bush-likL* ^ i 
Owing to the climatic conrlitions of the abov'e region, it is on the gnn,!; ; • . 
a very long time between sowing and eropjhug, this time, in sonn- 1,„ . 
ties, exceeding 12 or rj months. 

The qualitie.s of this variety induced the Agricultural Travdline i.t> 
Hirer’s Institute to subject it to mltivalinn tests between u/if) and • , > 
and then to advi.se farmers in the plain to sow this mountain rye. This a 
done by several members of the " Consorzio agrario cooperativn " ui 1 
rin, who weie asked to state the results of their trials on a special • 
The replies sent to the travelling lecturer's <ttVice of Turin led to tliv : 
lowing conclusions ; 

r) This mountain rye is a vark-ly with high yield, extremely .‘•iii! ,1, 
for poor, dry and wind-exj>t.»sed soils. 

2) I’ut down in equal mixture with ordinary rye, it is ahn Mm,:‘ 
for fertile soils, provided they are not exposed to excessive linnu<liiy 

j) As the characteristic qualities of lUi.s mount. tin rye disapjiiM: ■ 
fall ofT after the 2ud rejrroduction outside its natural cnvirunmeiit, tin; 
must be renewed every ) years. 

oyi - Influence of Methods of Sowing Oats on Crop Yield ; Experiments in Russia. 

,\RCU.^^■l^K^.SKII, Nf , in .7i' If 7.V/.7 I'nirniii < / /f. .( l■uu^Uulll fniul.', .. S' 

PP H.CUS. Pj-trnur.Ml, o.. imh.. 

In Kjiq, the agricullnral experiment Station of Tambov (Kn,<si;i, i- 
}K'rinieiited with difTerenl met hods of sowing : 1} I)r<»adcasl ; 2) ordiiM' 
sowing in rows ; ;) sowing in sets of rows alternating with bare strijKs way 
ing in width up to alxml 12 inches. The (|uantity of seed sown ram:!' 
from 0.60 to i,4r cwt per acre. 

The water content of the .'•oil douu to t!ie depth of about y,ft, wa-'i'a 
termined during the Mimmer in order to ascertain jiow t he various lUelh' 'i 
of sowing influence the water content of the '•^oil ami whether cultivalii; 
the bare striji helps water conservation. 

Results of the. Experiments. - i) With an e(|ual (piantily of seeil. "id 
nary sowing in rows gave thelargesl yields, and br<iadcast sowing the 
est ; sowing in sets of rows alternating with bare strips gave intenne'iiiU 
results, whicli were better when the strip.s were broad. 

2) Increase in the quantity i)f seed used (within tlie limits laid il"'*'': 
for these exixTiments) influenced the yield. The ma.ximuin wiO' r.41 
of seed per acre, .sown in ordinary rows. 

4) Periodical .snpertieial plougliiiig of the bare ''trips eii'-ures heltw 
conservation of soil-moisture ami increases the yield. 

Trials of difTerent Varieties of Maize at the Royal School of Agriculture ol 
CalUSO, Italy. - noeHiccmoX.. in // ( - /.'fVn/'io. Vi*;ir *12, W*. 1<>, pii. W ' ' 

Muiifcnalri, !•». i'iif>, 

Practic.al trials hi a ti<-lcl previously under wheat. The mellow, muik 
what stony soil was inamiicfl with red clover and ra})e])]us 151) cwi 
stable manure and 4 cwt of .superplio.sphate per acre. Sowing was done . ■ 
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TIk* variety whivli siaw tin- i>v'i vit-I.l :ln'h l..ir w.i-' tlir ulnit " Va 
t'silto ”, clnsely toDinveil 1)V llu- '' ' : llirii air IiiM\iia 

.ml more in ilenianil. The uatiw vaiii-iv di' " XfidiirM- ii|ii.«l>'titi " m 
ovt in yield but one o|‘ ilu- lu-'t in ix.mt ..i' .|ii,ilitv nt' «^iaii!. 

At tile present prire •>! |i»n o./ |h'1 mv!. iheeiupp. i atii- laveia.yc 
l all the varieties te^tial) te]iri-:-etit( d .a x'.iliir nl £ 17. 4,/ as 1 

M't <if produetidii {lab'nir and manure) «•! i 11. Ja. pei aeie 

' Particulars of Rice-growing in Sumatra, ''mh-. n i; n- /. » .».t.4<d.t - ni .1 

S N \‘ I . I’.ivt I f. )ij>. i ... 

Tlie expoTtatirm of riee ftoiu SuniatJa ha-' mI lah- vtai-' nua\ii to be 
’! prime impfirtaiu e to some ])aTts 'd' that i.-laiid It t«ti.ii' 'tune o onn 
^'iis per aiimiin, whereas in upo Ihi- expoTtv weie .dmo-i non exmleiit. 

vSome particulars are j^iven to this cuiiivat-oti in Sninatm. dif 
tfU-ntiatim; it trom the I’ultivalioii methods jiiactised in boa. 

’file nnrseiv beds are always unirri^ali-d. In-n 1 ian'']»l, inline, tlx- 
■'Ai- to the fielils r<' to _’o ])latitlets are put down in i-ai ii ii<*le al dis 
■ luees of i() to 20 iiiehes In Java the iilaiitinkj i> i lo'-vs t" '' iuehes apait ) 
nd iiioie than T ])lanllets are ralely dibbled in I'x^ethei Atlei 1 1 .uoplaiit 
■1:^, irrijAatioii water let in freely, Imt a" '•oon as the ''«s-oinlarv ''i dk' 
■!ave appeared the water is nm ott. Aftei tins no more ini^alion wmUm i' 
'^'t in until the first ears ajrjjear. A-' ''non a^. the '■at'' velh.w and aie iieatlv 
n])e the wter is ii^ain slmt out 

By this, method of intermittent irri^'alioii a more leKuI.u ij]K iuii^ 1- 
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secured, s^i that the crop can be cut witli the scythe. Ripening doe- • 
take place so regularly on the permanently irrigated rice fields of J,.-, , 
The crop is then gathered ear by ear, the ripe ears being selected each 
This method entails much greater labour and time than with the scvthr 

>jyj - New Method of Economic Cultivation of the Potato. — cauokkt akthuk j ; , 

l* ui di'S S« rviL'»-s .ii'rjoJfS flu Cunta}], in /.t- Fni-. ri\ A itKolt: et 1 'iliO'U, Vc.ir 37 , \i 

[<P- 'A 5* v5'> \ il}(.-franchi- fRhrmia, April i-tio. 

I’nder present market cr>iiditions it becomes exceedingly import • 
to obtain a normal prodnctirm of potatoes with the least possible quatnr- 
of seed. Various methods are suggested for this purpose, but the fia! ^ 
too often fr)rgotten that the method must be adapted to the soil. 

The writer recalls the Arviit GrRARO method (planting at distanccN .i; 
24 / 24 inches of entire tubers weighing 2.8 to 4.2 ounces) which gives i \- 
cellent results in well prepared, deep, fertile and fresh soils ; and the C)i, 
Almkr method (planting at distances of 4 ;< 20 inche-s or 8 X 24 inclu- 1,; 
2 or 4 eye cuttings, weighing i.yfi to 2.11 ounces, from large tubers), Tlii- 
nietliod, formerly adopt etl in the School of Practical Agriculture of Aviguni: 
(I'rauce), in irrigated soil, gave excellent results. 

The writer then describes his own method, consisting in phintiig biui 
ding stalks instead of tubers. whi< h he has tried in the " Ardeche ” for -i.- 
veriil years and obtained good results. The tubers are sorted out ;n:i: 
spread in a dry cellar at a temj>eratnre above 17*^ C. (63“ F.) if possible, 1: 
a few days, before tlie tubers wrinkle, rooting sprouts .ire obtained, wlii^.]. 
must be cut before they reach a length of S inches. 

After cutting, theymusi beplanted as quickly as po.ssihlc. The spini:;- 
are planterl in twos on the ridge sides at distances of 8 20 inches at a 

depth of 2 ^ 1 ^ t<5 3^/2 inches, according to the soil. In a few days the nut- 
side part becomes green and puts out one or two .stalks, the roots takiii'.: 
1p)1(1 at the same time. h)acli plaiite<l sho(»t gives one or two tubers whici: 
are seldom very large, but never small ; a crop of nearly <S\/2 tons per acre u\ 
marketable potatoes may be reckoned on. The method is applicable to a!! 
loose, light and relatively dry soils. Its advantage is that it leaves t"! 
consiimplion those |)otatoes which, on the ordinary method, would liavi 
been used for planting. The s 1 u)ots given oil by the potatoes on germinat- 
ing keep or several days, and can be plantetl direct, or even forwards! 
.some distance for planting. 

fi i<) - Cylisus sp/nescerts as Winter Forage. - /•:/ Hcvku tie .^grkiiiu!:,;, 

War X. X'*. i»7i. pp Hu»t(*rlci-Jyiiji‘i, FfUrnary ir,j( . 

Cvtisus spinescens (" aliaga " or “ aulaga ”) grows wild througlioui 
Spain, providing one of those rare green forages available during the whole 
winter. Its cultivation is advised in lands too poor for lucerne. When 
cultivated, it ^nelds two crops per year, supplying from 240 to 320 cwt i>: 
green forage per acre. The disadvantage presented by this plant is that 
it has prickles which it is not found possible to get rid of .satisfactorily 1)}' 
cutters or crusher.s. Good results on the contrary are obtained with tla 
centrifugal triturator and defibrator which breaks the prickles and re- 
duces the forage to a green mass very much liked by livestock. 
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The Cotton Plant in the Russian Empire. imKivv \ v ■ •,!« 

I'a h iiin (The AsrieulumU r.,iieiul. Xe, ... . ,i,„i s.. .i,, v, , . 

I4V'- P'jlroCTa'l, IKnmlHT i',!?. 

Ill lurkestiiii uikI ireiiiscaiKaM.i llio cultivaliou ni the koHi'ii pi. in' 
‘.itc'S back to Tfinote liiiK*^. V>iil is of Vviy small iniptJit.mif. In Ti.niM.n; 

. (-id the first (itteinpts at tmpnnvimiits ^i.iiteti in the (ii-t li.ilt .>i the inlii 
.e'jtury, null not till Inter in Ttitkestaii. I'nr w.iiil ol en-onlin.itinn these 
;n;ils had little result, and it is onlv =i m n ye.trs sinee liu- IXp.itttiieiit 
i .\grictilttire adoiited a series el tlininughly en-oidiu.iteii nuasiiies Ini 
(he iniprnveineiit aiul extension of this viop iut he kiissi.ni linipiiie While 
;p to the end of the last eeutury, the stuns .ippiopn.tted in the Inulget foi 
etton-griivving were ridiculously small (not exceeihny E i iS; oi £ iiiS| 
per annum), since iqio they have lapiilly incte.ised .itt.iininr; in ini ; iinne 
■hati £ 59 5,t4- In this way, the Depatlmenl of .\giiaillnie h.o heeii .ihle 
(,i organise more thoroughly the institntions ioi expeiinieiits on the eiilii 
v.ition of the cotton plant, hy tiansfoiniing the j list ruhls .dn.tdv cNisiniy 
ill Transcaucasia attd Turkestan into expeiinteiital st.ilions .nnl Inillu i, to 
creating i nerv iitstittilitnis in Tnrkest.in in ttit ; namelv: the loitini 
-election Station in I'ergan. the centre oj thee.rtton region, .iinl . xpeii 
iiiental fields. In tor.( wotk W.is hegun |oi th.e e't.ihhslnnent ot .i St.itioii 
(hr studying brackish soils, s,, th.it alniosi .ill the ]iiincip.il r'otton ugions 
f Traiiscattcasia and 'rntkestnn .ilre.idr p-o-ts- their -pet i.ii e\pi (iiiienl.il 
institutions. 

.Side hy side with the developnieiit ' I the expeiinient.il poiiion.piop.e 
eatida work was. organised .iiiioug the pojnilalion and nie.isviies wite l.iken 
by which the re.snits of the experinieii’.il institutions might lie .ipplieil 
ill practice. I'or this purpose the sinlT n.is l.iigely tncie.ised ; in loii it 
comprised 15 specialists and ,’,.5 iii-limtoi- in Tnrke-t.m and Ti.insc.iiu a 
-ia. The number of dennmstration fields .md depb - hn m.nliiins to In 
let out on hire w-ts iiierea.sed. In addition, in ordci to jnoinoie tlie ti-e ol 
improved seeds, farms uvie e-tabli-hed f.n the prodmiiou of -otton -cd-. 
The number of these farms in Tntke't.in alone is .it |ne-ent 1=,. with ,111 .in .1 
■if I 0.S7 acres and an annual production of 7 ■'<7.; 1 w-t ot sis-d, wlin li i- do 
Uibuled to cotton growers. Toward- i-b'io. the pioihution of cntloii in 
Trauscauca.sia and Ttirke-tan was S 7S1, Imi-, that 1- to -.iv o| llie lolid 
(maiililv required try the Ktis-ian eottou indn-trv at th.il tun. hm llie 
years iqii to iql.',. the .■om])arison Iretween the prodnetion ..I loltoii 111 
Russia and its impoilalion from abroad i- giv. ii hy the tollowiiig t.ibl. 


I III* k' -UUl lM11I.ll 
k titl<'ll Jil'-l'Ii <-'l 


■ jSS t 

M JI5 


In tho.se vears, therefore, homegrown eolloii exeeeded one li.ili M 
the quantity required by the Kussiau eotlon indnstty, ,n ..they von s 
cotton-growing in the Riis.sian Empire developed more lapidly th.m 
cotton industry. 
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Among thf causes which contributed to the development of this i:r,j 
in Russia there must be mentioned: agricnltural measures of a technj. 
character, railway development, influx of capital, and the irrigation w,,-;. 
carried nut after the annexation of Caucasia and Turkestan to Russi., 
thesr- factors taken together afforded the possibility of irrigating about 457 ' . ■ 
acres. Another c.uise. and the one perhaps which gave the greatest ii;i 
Ijetiis to (ho development of this crop in Russia, was, in the writer's vum 
the duty on imirortcd cotton. Having Ireeii fixed in tSy.S at 2 shilliu:;. 
jrer ewt of pure staple, in Kjoo, by gradual increases, it attained the anioiur 
of f r 4.S. iitil. 

The pric'e of the eottrui brnight by Rus.sian factories being regul.n^-.; 
by the price of foreign, es|)ecially American, cotton, the adoption of tl;,. 
import duty, assessing the average yield of pure staple at 2.10-2.40 cwt ]h ; 
acre, meant a premium of £ 7. 14.%-. to £ j. 2.s. per acre cultiv.ated, to tls- 
grower.s of Turkestan and Transcaucasia. In 1915 this protective duty 
was increased to £ I r6s. iid. per cwt. 

0 1 j - Cultivation of Fourcroya glganiea in the State of Rio de Janeiro, Brazil. 

l-EaRKIR,\ IlKNTO ill I' HZfHdaTo, \\-.tr \ JII..V0- n, p|>. iiys. All! I'.illli , 

.NrA'ClllbtT I'll 5. 

Ill igo ; the ailtivalioii of “ pita nacioiial ” or pita cuniun " 
emyu «iiianteii) began in the state of Rio ile Janeiro (nniniei])ality of \'assnii 
ras), on an area of 204 acres. In reply to an enquiry of the Ministry oi 
Agrieiiltiire, tile following particulars are given about this crop. 

t acre contains about 750 planisat distancesof yft. 4 in. eacbuay Tlic 
cultivation work consists in 2 hoeings in the first year, i in the second, but 
none afterwards, Tlie first crop was cut at the age of 5 or It years aceordini; 
to the growth of each jilant. The ero]) is t.iken off twice a year, 20 leave- 
])er plant being lemoved. leaf averages No, 4 oz. in weight and furii 
ishe.s on the average :,2 oz. of fibre. One workman will cut 2 non leaves 
per (lay. The fibre, whieli is used in rope making, fetches N “/, d. per Ih 
on the market in Rio de Janeiro, Tested in different KuTn|)ean eoim1iie> 
it was declared to be of superior yahie. Hitherto it has not been exported. 

'1.1. 1 - Queensland-grown Copra. p/n <•»«/««</ h-unMl. \PW Scries. 

I’.n t r, p. jX; Part 2 , i)j>. UrislMiic, Jan. iitnl IVh. 

.\u atialy.sis of copra from coconut received from tlie Kaineriin;.^.! 
State Xiirsery at Cairns. Qiieen''laiKl (ist sample) and one of comnierciiil 
copra from Double Island nut, near Cairns (2nd sample) yielded the f<’!- 
lowiiii' results : 

Oil 



There were also analysed separately 5 ripe and 2 green nuts from thf 
Kanienmga State Nursery, and in the air-dried kernel there were foiuul 
the following j)t‘rccntages of dry material and oil : 
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^\ieeiblaud-j:^ro\vii co]>ra c«m''VHiH-ullv u'lnp.m--' \a'i\ f.i\ \ mi1i 
: lial from tlie oihi^r principal vountiU" 

.\]’')’iher sample of copra tnnn iml> rocci\a*l li-'in tlu' alxai S'.alc 
Nursery at Cairns, was sent lu the liiviitulr in i"! .iiiai'i 

•is. The results were : 4-^ of inuistnu* ami o nf .‘il \ u-hl rt|iu 

valeill t<i tij.b of the diy epra. Tlu- oil tlu umkiI » Ii.m . iclei 

nf C'i(.i»nnt nil, and was of o,h« 1 (jualitv, Tlu- lopi.i wu" vahud at i:s 
lu-r toil by one expert and £. ‘415 <» h\ aiiotlu-i w 1 I la'iuh-n, 

1015). being slightly below Malalnr and dightlv aliow /an/d'.u wpi i 
It is advised that the keiuel ■'honld lu- cut up 'inall and Ix'ttci diii*t, le 
.hieing tlie moisture to 4 

Tliese facts completely leluU ilu ^unUiilion ol tiMaiii i 1 m 1 

Queensland grain eoeounts do not <o!Ham rimugh "il t-- ha\i anv Man 
inereial value. 

i.| ( - Sesame-growing in Sicily. Cm\i.\n'» . m /; v - lu .. ..i ,1,/ 

(liiiiJni" it: ll.U.'it , i-v ir r.iKo'.'. ; i 

The cultivation of '•.•‘.aim- {St'.s.tmHii; nultiunn w i'- mliofimnl into 
Sicily by the AraVis about the \ llltli triitniy A. U and wa-- '-! gont im 
])nrTance for .s<iine lime. At pre-cnl it isaliimst axrlH'ixTlv* Mnliiu d |o sninc 
ilistricts of the prox'iiuv iif S\ lai use ( Kagii^a \ itinii 1 , ri< . 1 w lu-h it icpti 
H-nls a part of the northern limits <.) tlii^^ .inp and i-' .iIm. i.iiiini 
an to a small extent in other jiarts of h.nmpi- Malta. and i niki \. 

The pi'odiK’tion not being siiirkifiit lor lixal ion-mitpli"n, laigr ijuantilii-' 
af sesame are imported from I’.ast Aftiia llic Snih.tn [JiMduil i-- \ riv 
much more in demand than the iojt ign owing tu it' 'jualil \ and iiia\ h ii li 
as much as £l lbs. zii. per iwl. as against 1! i Xn l-n tlu- t'ncigii In 
Sicily, the seeds are used in jneparing pa'try, hi'^nil' and otlin 'imihn 
articles. 

It is thonglit that this idant deserve' to 1 m moit- wid. iv ginwii. and 

adeseripliniiisgivenofitsiailtivalionand the (oimm r^ lal tiralnu-nl "f iK 

seeds as practised in tlu- principal i)rudiunig eonntnes. 

' i.a - Thinning out Hevea Plantations. c m . u. ...» a. 

Vcrri'nijn?, Hubhir^,'r‘nisiai>'-n H , N" n.ni.li .< in.', j 

A method is described for selecting llie Hevea trr.-s to 1 m' nit down 
when thinning out dense plantations. 
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Some pluiiters have proposed to cut down all the trees along a 
line. The writer holds that it is better to sort them out tirst, estimai;'.. 
the latex yield of each tree by tapping: an attendant catcliing up'J, 
latex in a gla>.s measure. The result of the tapping is marked in velic, 
or rerl on the tree by a given sign. The trees are cla.ssified in 5 caiegu:!, 
:icc»»rding to the results obtained. This trial lapping is repeated some tis;, 
later, and from the accumulated marks tni the tree it is easy to see whet!:, : 
tlie latter i.s a good producer. By getting rid of the bad producers ‘L; 
necessary thinning out is secured, and at the same time the average \ 
of a given stand is considerably increased. 

Under the labour conditions in Java, the cost of porting doc' • 
exceed lid. per acre. One labourer can tap 200 trees jx^r day. 

oi'i Relative Richness of a few Kinds of Sugarcane in Queensland, Australia. 

fJuunsUnd \^rUaUuriii Jnutnul, -Xcw Seri<«, V, I’.irt )i(> 

At the re(iuest of the Mackay Manufacturers AsscK-iation of Mai k..\ 
Queensland, the Central Sugar Ivxixrinient Station <if Ma<-kay in ra ; 
undertook coni]jarative growing triaU and analyses of crops of differn.' 
varieties of sugarcane cultivated in that district ; amojig llic-se varietii- 
“ Clieribou ” ami “(tramile” form a large proporii<in of local priKlia- 
ti(m, but are not much cultivalcd outside tlie Macku\ district, Month liv 
month, fnmi June to December, -S to i^-moiith-old canes were tested h"ti: 
ill r<tr4 (plant crop) ninl in 1915 (fust ratoon ero])). I'nijii two taliK- 
giving the detailed results there were obtained the averages re])r(f(liux(i 
in tile following taide. By early planting is meant jdanting in Marcli ; 
by late plaiiliug, ])lautjug in August. It will he seen that in bntli yc.ir- 
the first three varieties clearly snr])assed the last llirec. 


ResuK of Ti’nfs — o/ 7 tnofith.s' unalvsi's. 


I’JaiU cr< 
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1 st Rat''iiti 


ciop 


l,lai>lLig lilantliig 

N'.trictic? 

I’liff IMre Pure lain.’ (Jiu.ijiiil 

clHaiiuiblc obtainable obtaioable olit.iiii.'ihlc 

cane siiijar cane sugar Cline of piirily cane .su;:,ir 


n. g, .|’i) 16.0% 16.6% *34% ' oi.5'’o iS.S^vi ' 92.;,'’ 

I’.ailil.T 15.1 16.6 19.8 92.6 18,7 91.3 

(luni 13.2 ' 13.0 17.0 90.5 10. 1 8').o 

Clicribon 12.6 12.6 13.6 87. 4 15,5 83.6 

Maiabiir ii .3 11.8 15.0 87.8 15.3 SG..; 

otainitc ii.o 11. 4 15.0 S8.1 13.0 S''’. 8 



SIV.AR vRlllS 


Absorption and Loss of Nitrogen in Java Sugar Cane Plantations atior Manurlns 
with Sulphate of Ammonia or Nitrates, vax iiakukv ih i. is., c h m m ,. 

fill! hit , .-f hi . a S.,.!;. :■ .v.l:.-.; i .. J , j ,.n ,x ,, 

.\VJ<Ti.r*iii\t't;-/n(/;/, W.tr XXIW r.ni «■,]•»■ j‘ tn - -.t. -i. s. s t i^. i 

i cbruiiry I'.ii*. 

The q\ieslion of the absurptimi .iiul l^t^s nf nitit.oi-n in tlu- "t.il .tiui 
:ho application of nitrogenous niamne ..f prime imi-mt-iiuv in ilk- c-ulii 
•ition of the sugar cane in Java, when* i-wiy yc.u .u v. tnit> Ioiim.! 

.ulphate of aininonia are used, costing .ibt.ut £t»;3i.t..i iff a cuhnalid 
.na of Jqh 054 acres. 

I. In a series «if ,s])eciuiens fnnn difteieiil tliMriAt^ uiuk-i sugai fane 
•hf loss of nitrogen occurring on mixing a solution of -ulpii.Ui ..f aniiiki 
-ja with the soil was (letermined. 

I'or the purjiose of analysis 50 gills --l diy c.otli an hist nii\i.l\viih 
Ml cc. of water and the whole afleiw.iids wnh v* cc. i-f a ‘ uoun.il sti 
•uioii of sulphate of ammtvuia. The inixlnu is ugul.oly 'h.ikm up foi 
: (lays, then tiltered, and. liy ili'tillation. ilw amount of ..muiouia ni .m 
.C of the filtrate is ascertained. Miihipl\jng hy i j the iminlKi of tt . 

-1 deciuormal ainnionia ohtaine«i In- tlivijihiii,,,! \]\ should Ik helou iln- 
unit 20), the coelhcienl of alisoiplion tif mhogeii i-. .iMtiiaiu.-d 

Analyses made slmw that for ilu- maiotiiy of v,,ilv uuli 1 m tli. u-nt oi 
.lisorption excee<llug 140. no loss lua-d Ik ii. ued Soiiit- laish ^\llh a 
.‘iffficieut holow iSo might sustain a lo-" nndei p.iiii. nl.'ih uni ivoin.dile 
ircnnistaiu’es, such as torrential raiii" ov iloo<h. 

Soils of coarse texture have a low •■ortrn h ni ol ali-oipli'-u and a l.diiv 
•iiusiderable loss of nit rogen. < hi aiiplvjng a Ik-.icc du-s-ing oi niaiuite, 1 lie 
•iss of nitrogen increan-s. 

On determining the coeirkieiil of ahsoiptioii hv a given -oil ii mav 
'a* ascertained to what extent manming udli snl]>hal«- oi aiunioni.t m.i\' 
If effective without entailing a considerable iosv ,,| niiiogen 

IT. Contrary to tlie nitrogen in sidpliali of aimtinni.i. 1I1.1I oj niUates 
■" not absorbed by the sod. It liaviug Iitm lu 1. s-an , oumg lo ihe 
aiesciit war, to rei)lace snl])liate of ammonia i«v niii.it«- m suga! ( aiie 
plantations, it was thonglil disirable to stndv ih-- vaiion^ ''Oils ulilised toi 
'ligar cane growing from t he standi«»int ol uli-oi piion ot 1 ht nil locrii I loia 
:atratcs. 

It was found that none of the soils analvM-d had anv Ingli < oellu iiait 
if absorption. <lu snbjecliiig the same soil> with inti ale addi d in b ,u ii 

;:ig for ’ days, a considerable qiianlily of nitrog,]! fiom ihe iiin.ile, i1 

was found, had been kaclied out. 

The conclusion drawn from the investigations is tliat the use <>f ni 
:iate of soda in tropical coimliics during 01 before the i.ini\ '■eason is oi 
110 advantage. The employment of nitrate of jnUadi on |K-nneable, liigli 
iV irrigated soils is also not to be reconinieiided. 

In Europe the action of nitrates is im-re mpid and eMi« live llian tlial 
■d sulphate of ammonia. In the tropies. where iiitiirKaliou is so mpid, 
this difference in tlie behaviour of sul]>hate of ammonia is unniiiiotianl. 
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h.\h Judging the Quality of Tea from Certain Characters.- pki-ssM j n , in 

linii-n :an fir! fr-nt-.litlt^n / *cv, No. Ikitavm, i-iia 

A study of the chemical characters of tea was undertaken in oriK .- 
ascertain whether the>>e characters could furnish indications as to tlie d- 
ily of the lea. The results were not satisfactory, but .some inipor’ 
facts were brought to light. 

The determination of theine, for instance, may serve to detect ailn'* 
alion. I'or a goo<l quality Java tea the pr()|>ortion of theine shnul<l ; 
be below 3 %. 

The percentage of mineral substances is also no basis for judging 1 
(piality, as is prt)ved by compiiring the results of analyses and the [>:; 
of the same tea on the market. 

A iiegiitivc result was ilso arrived at on determining tlie ([uanii; 
of soluble substances and tannin. 

The investigations will be continued with the volatile oil distilleti 
the leaves of the tea. 

In, s<jme Ihiropeau countries it ha> l)eeii thought that adulteralinn 
llie tea could be delected by tlie <|iianlily of stalks (partly lignitied) ( f • 
teadeaves. This idea is provc<l to be erroneous, as many sainple> u 
superior tea of liigh v:ilne contained a relatively much greater 
of leaf-stalks or fragments of young stalks tluui leas of ])oc)r quality 

It is coiu'luded from these en<|uiries that in the case of tea. just ,i> 
that of wine, Tasting is so far the sole metho<l of determining (pialitv. 

f'jo Coffee tree Grafting in Java. v.\s iuxtkn \v 

/iii'h, .Vii. |, m u|>., s liiT' UlliO iizorv. [■•It 

l'f)r the ])ast few years almost all coffev-trees of recognised high (ji 
ity have been grafted in the trial Garden of Huitenzorg (Java), .\j 
repeated e.\])eriments in order to make sure of having good trees to>r 
as grafting-stocks, tlie latter were confined to 2 varieties : “ Ivxcelsi ’ ,11 
“ Dyboroskii 

I'or scions. ])refi’rence wa^ given to thoroughly sound tcnniiial '■Iiim 
with 3 or h nodes ; they arc cut midway through the inteniode^ ;uid 1 
2iul, jrd and 4II1 pieces with notle are used as scions. 

'rile method which gave the best results was siin]>le cleft grafting, T 
wound is carefully ligatured, but there is no need to cover it with ina-i 
The grafts are then i)rotecte(l against drying by enclosing them in a l;!. 
tube. 

The liosts are young cofh'e plants about 2 fc'et high, foi^pcd to jy 
centimetres. 

The grafted plants are kept imder shelter for some mouths bd' 
transplanting, ami this system ensures qo of success. 

'riic method may be simplifieil by using iiurser}' plants as giaiii 
stock. 

oy - Trials of Hop Cultivation in Italy - -c.csKimxo in /.v.Wm w.n 

No. I, IH). i<>ejnS, h i’i;icenz;i, .\pril 15, loin. 

In IQ14 the consumption of beer in Italy was ib 207 994 gallon^, 
which I 'S34 /bb were imported from (»ermany and 14 330050 of iiaii 
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yj.lufacture. For this product ;5j cwt nt mult ami i«'. ci 
;n,,i hops were used. The malt had liithcrto lieeii imiKutcii aliiioM ,!> 
,riic from Austria-Huujtary and the hops from tlermaiiy. Tlic staiul.ii,' 
^Cftage prices per cwt were : ihs. for malt and £ 14 j. 4. foi diied 
Cic value of the two imported substances tlieretoTc luav be [ml .it <i\c: 

; ;,i0 00o. Adding to this the value oi the im[Huteil Ikvt, tlie tiguic cl 
4 so 000 is reached. The present nuuilier of bieweries in Il.ily is .s ;. 
Tiit-e figures demonstrate the economic inijmrtance lor lt.d\ of liniiu- 
.Tcwing of brewing barley and hops. 

With the object of encouraging the iudustiy. the .Xgiicuilui.d Travel- 
■ ai: lyCCturer's Institute in Milan, at concert with the Ch.onhcr of C.an- 
-ici'ce has encouraged a number of trials in the glowing ot hiewcis' h.uler 
sv granting premiums. 

The writer, who is director of agiiculturefor IVltie. stalled hiip giowiiig 
-i.ils in the spring of 1914 near IVd.iVeii.i (I'elUe. [irov. of llelhiii.il on ,01 
ea of somewhat less than an aere. The usiills having been escelUiil, 
ijs area was doubled in itU.S and raised to g acies in loio 

The loose soil was prepared at the etui of llie u iiitei by deeji iilonglmig 
,1 liver and by digging ditches rimiiing iioitli to s„uili. .;lt 4 iio wide .oid 
it 10 Vj ins. deep, half at 5 ft and hall .it 0 ft 7 iiis iiil. iv.il' I'liiitiiie 
,is done in the second half of Mareh. The whole nl ilie subsoil (,dionl 
I, Si inches) was turned over into the ditelie^, and .^Imrl sl.ihle iii.iiitue siip' 
lemented by a plentiful .supply of su|>er|ihov|ih.ite w.is spn ,i.| ovei il 
gilt layer of earth was then put down, on wim li the pieces ot geiiiiiii.ited 
>Hits were placed at .4 ft .',iiis, distance from e.ich illn i. ami at once lightly 
overed to ensure quicker buihliiig. which was i.i|iid .md imiloim W lieu 
he young [ilant.s had reached a heigdit id 1.' ins. tlie> were given a top 
Iressing of sulphate of ammonia, and the eaiili [nil ttp tn hilloiks, 
riiis made the depth of the [ilautatiim about q ■' 
iient consisted of criisliing the e.veess of sliool 
iKieings, one in Ma\' and the other in July. 

In 1914, the two early varieties otigitialiug Ifoiii 
Rottenbiirger Fruhliopfen ’’ were used for e\|ienmeut. 1 he lot met 
having been found more adaptable as well as earlier and mote jitodnctive. 
«as alone employed in the following years. In rows hU stu'. ap.ot tin- 
plants were stronger, more [rroduetiye and healthier titan those m close! 
•nivs It is advised that cropping shmtld he hegim at the end d ,\ugn'' 
at the beginning of September, and should he earned out .1. sevei.il opeta 
•.tans at intervals of 4 or 5 <la«- W'ving is .loneot. t he hut. lies .omtno ib 
-.sed for silkwortns, shakirrg the hurdles once or twice a da> ,.iid . os 
the windows of the premises during wet daes and the ntgl, . the Mm, 
was completed by spreading the hops on the ground m these liuitses 
ets a few centimetres thick, and stirring then, geiitlv ome or t w 1 . • I, 
with rakes or sticks. The dry hops mar be either ke,.t ... 1i,m,is m [i.it 

into wide-mfesh sacks hung from the ceding. ,a,„„rrMii- 

.\fter the flowers have been gathered, the plants are . .1 r - - 

iTom the foot. Several .shoots are given off m spring Iron, the tool rail, 


rile .iltel m.ll 
at the fool, and belli 

li.illelt.iuel " ,ilid 
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plant ; the best of them are left for the next crop, the others being ru i. 
ed with a piece of rorjt for planting anew, or else cut flush with the gr, 
and used as a vegetable. 

A description is finally given of a reliable pole invented by thew; 
which has been found practicij, .strong and cheap. 

The total cost, comprising planting, cultivation and complete p. 

<>l the first hop field of 2i)yo sq. yd. wa.s £35 including the priu 
transport of the imported roots. The crop of diierl cones was iji, 
in the first year and 594 lbs. in the second year; the gross profit vv;i- >_ j 
in 1914 and tHi) in iqi.fi. 

os I - The Principal Problems in relation to Medicinal Plants and their Active Prin- 
ciples. — rvVS'()V, in I'rjurtitu- \itrflilciltiin It , llhi'ttttli'tfltltut t Atiricitllutc iOI.J ' 
Veiir Vol. CCL, pp. S4-J1.;. IViKiynul, |sinuitr\ pu6. 

Russia, like many other countries, was comix-lled by the presoit 
to give the keenest attention to the prrrblem of cultivating medicinal pi,.:,-, 
and improving such cultiv.atioii so as to suflice for the needs of the coinir: ■ 
The Department of .Agriculture took up the question, and in March i-a; 
it convened a Commission of specialists which drew itp tire following ]i: 
gramme of action : 

i) Publicalion of wall ])lates, propaganda pamplilet.s and spt. ! ; 
works on tire cropiring, cullivalion and preparation of each medicii; ’ 
plant. 

j) The organisation of locrd lectures and consultations on thi' -])--• 
esfrw'ially in localities where the indirstry seems likely to develop or lia> 1 
ready devel()[)e(l. 

3) The iirtroduction of facts relating to medicinal jrlants and ju-: 
fumes, allowing for local conditirrns, into the syllabus of temporary cmirM - 
of instruction for those interested. 

4) The introduction of optional instruction in the cultivatinn 1 
medicinid and perfunte plants in the cutrieula of higher SchcHils of .Agrii!.! 
tiire, in order to jrrovidc a specially fr.ained staff, at any rate for e\]n: 
rneirtal insfitutions. The Commission further recognise the neces'itv 
(ii) of encouraging the initiative of institutions and private persons wi>lii:’,. 
to devote thein.selves to developing the cultivation of medicinal and ]r'- 
fume plants ; (b) to offer prizes for farms conducting such cultivation -i 
rational methods ; (c) if possible, to create, at the earliest pos.sible inomen': 
a body of instructors to teach the population suitable methods of n’.ili- 
ing medicinal plants ; {d) to make use for analytic investigations not onl;, 
of the laboratories of agricultural exjieriment Stations but also of tli"-' 
of the Schools of agriculture and those belonging to institutions and ici 
vate persons. With a view to checking the contents of active prinoipli- 
it has been proposed to create at least 4 ex[)erimental Stations, one in r.s h 
of the following regions ; iliddle Russia, Southern Russia, the Cam i- i' 
and the Transcaspian region. 

The writer, adopting this programme in principle, emphasizes the n.e- 
cessity of vesting the duties of a central institution in one of these ns 
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Oislrthuiioti ot Alkulifhii m sonw fxiinuiU'iJiiCt'iic' 

>pcvi<< 1 Ui!.uiski Aa'i;nii;.» AtKaus! 


, (x/l.S .... 

( f-a!u.<fi li . . . 

;,;H| ...... 

■Mbiitiim 

. ( 

ult' ll{’>«"MSiV 



..'jiiN'i' 

,.. •.■iri'.nH'i . ....... 

, acris 

• , 

■i'wwn/rt . . 



■' ,t' vul'^iu'is 

iiin iiquit''>lium. . , , . 

I'lii -p, .... 


1 ‘hi' siL;!! f slyntJivs llv pri'Sk-ncc -.i ilu- 


xiiiiil exixTinU'iit S^ilimis in uTilc ti, i,rs;.iiiiM' and , .1 ni 

: all the .scieiitiSc wark, anil pn vi-nl iulcIIox w.i.ir nl dn rey 

Parsing on to other problems, il is slated that in the nKdi, in;il pn 
;.(.'ts industry the following 3 finidanienl.d ])Mints mnsi lx i 'iieidi u d . 
li '.'iihivation of the plants ; (A) rational harvesting ot siiine : (ili'.iii 
.iditific detenninatiim of tlic.-ielive prim iple they euntain. Tin se ; asp, < ts 
: the problem .shonhl bo eonsidered sinnillnneoii.sly. .is they ale , l,s,.ly 
eiiiid tip with each other, and neglect ol iiny nm- will involve i.iibne, llie 
and 3rd points of the problem .ire gone into in detail, the m eessity being 
hewn for a systematic .study of the disiribntion ol wild niedi, in.il I’l.iiils, 
.al it is maintained that the theory of “ pitydologieal elmiaeleristi, s ” (i) 
V'.il allow of easier solution of the proldeni of seleetnig the inednnial 
.ail perfume plants. On the ground that kindred plants seeiete the s.iiin- 
Immeal compounds, this theory maintains that m kindred speiu- the 
■ rae ferment organs are to be found elaborating simil.ir .siibst.inn-. 

The clcser akin the vegetable species, the greater the lioin- of tiiidiiig 
sinilar elaborating organs :ind identical sulistances. Tins tlieoty is ot 
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great practical importatice, as it affords the possibility of easily determi: : 
in what species to look for the particular medicinal substances required, 
where such search would be fruitless. The theory of “ phsiaological . 
ractcristics ” introduces a new principle, according to the writer, in ■ ; 
doctrine of plant cultivation, sj'stematising investigation and indie.-. ;:,; 
which plants should be tested in the first place, and what wild plants 1 , 
be of use through their contents of active principles. 

The appended Table brings out the importance of the theory' of " p;,-, 
siolngical characters”, showing that e-.ich complex vegetable subst,:,:.,,. 
is rarely confined to any particular species, but that in the majority of c.nt . 
it occurs in several species of the same familjd 

In reviewing several medicinal plants demanding immediate stuii-, 
mention is made of the sunflower which furnishes drops advocated a> 
antimalarial remedy. Investigations into this substance are urgc-iit'r. 
called for, especially as the medicinal principle of this plant must be dii- 
ferent from that of quinine, 

Tinally, the need i,s pointed out for some kind of revision of the geiui 
ideas and suggestions of popular medicine in which medicinal plants .c, 
extensively used. 

T.TCBE 05J How to obtain an Early and Abundant Crop of Tomatoes, hassi k ,in i-i 1 

ill A'^ncvltitru Ut’Hn Homvntcu, Yiur XW I. No. lO. p. i .'ft, : i'ik?. 1‘iui.nmi, .\pril ifi, ; :• 

TTic following method is advised : Sow in a hot bed at the end of J.. 
miary nr the beginning of February; in March when the third leaf lii- 
sprouted, replant under glass frame, at 2x2 indies apart ; early 
April transplant again into small pots ,( to 4 inches in diameter, i pla:;; 
in each pot, and put them in a frame with a soiitheni aspect, tiiv 
glass roof of which is closer! and covered with malting during the nigh'. 
Towards the end of April or the beginning of May, iilants about 12 i;i 
ches high are planted out in the open field. It is of great importance th,:! 
the first topping should be at a suitable time (in many cases while flu 
plants are still in pots), and that all the buds developing in the leaf ax: 
should be cut aw;iy ; to each bunch 3 of the young fruits first devcln],ie 
should at first be left, and afterwards not more than 5 or 6, By this me 
thod, with careful mamiring and antifungus treatment, ripening is lin- 
tened by 12 to 15 days, and a finer and larger crop obtained. 

sTRv 653 - Composition ol Fallen Loaves of Forest Trees and Their Quantities. — mi ko 

Shigem.\s.\ (ChomUt of Forest Experiment Station) iu Extracts fiom the DuUetiv <•! ^ 

Fonst Experinunt Stafinn, Meguro, Tokyo, pp. -28-33. Tokyo, 1915. 

In many localities fallen leaves are collected and used either as fuel " 
for father purposes. The country people generally consider only how to li'' 
these waste products for their own profit. Such a time-honoured usage shoiili 
however, be discredited, since from the standpoint of forest economy, tli 
fallen leaves form the principal source of nutrients for the growing trees m 
also exert a beneficial effect by retaining water and protecting the excc>>iv 
evaporation of Jiiristure from soil. 
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Leaves of a number nf sjxvies grow,, .,i ‘.hv lixpeiiiiiviii Stall 
!!, eted and analreed, the results being given i„ Table 1 . 
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The results of the researehes in tin 
UiUitities of the principal iugredieiils f'Uin<l 
■1 the weight of air dried leaves are I'iv'-ti 

\v;i!S l<)l I and l-il .: into 1 hi 
in lalK 11 h .tve> pci -n. h h,i'*ci 
in Talilc 11 
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Table III gives tlie eoni])iisitiiin ui ir>Ui ii li-avi'. 
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Tabi.k III — Conipo'iitiint of Rotten Leaves. 
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I'iiiiilly, Table IV gives a comparison of the soils of wooded lands u 
those of the Station nttrsey. 

Taiu.Iv 1 \’. — ('o}nfi''siliini of llu' Sails oj Wooilt'il .iA'd.s lUi'.l //.i s 
of Slitd on Surscry Comtxircii. 
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Aclosestud\ oftlieL>bi>vetah!.-^lu.«s!h..l tln-M.ib ol !lu-c;ln.r u. , ,! 

; lands are quitt diffeniu in oom]i,iai!i,.it 'rhj^ ,s ohiclly dia- 1,. i he aiin , 
J.ae of tree species, tlie age and clovtinss el the stands ,|s well a-- te eila t 
, :est conditions. One jioinl ceimiien i„ ihe thue lid' is llu iichiu ^- ii, 
sltrogen, phosphoric acid, pola.sli and hnie. the let^ heiiig llna hald. ,e 
mpared with the soil of the mitseiy hed of the Station. 

The above statements will make ;t evident that the ti. Inks- el t he -.nl 
I ! wood is dependent np.in lalleii leave- whieli gre. iK eniicli oTiein.ilU 

: soil or the land left waste foi the l.ick of ferlihty Sneli l.md will ei 

■iirse be eonsiderably improved b\ the pl.nitina i l lue- llk i.i n. 

0 - Investigation of Tree Seeds in Relation to the Place ol Origin ol Ihe Patvnl 

Trees and Their Descent. ; and Experiments on the Preservation ol the Principal 
Forest Tree Seeds. - - i. sniK\-\w it. i i., t, i / i • 

lunoit sla.'s ii. /..ti,*, np. i !, l< ko. I a- It SIIIM\- 1 V\ \ kio \>n, 

pp. 

I. Restarcli on J apaiicsc seeds, exlentlin;^ uvei a ot p. \ i .ti> th»in 

lull’ as the Japanese section u{ tile j^eiu-ral iiiwsii-.itioii 1»\ ilu 

[iiternational Association of l-'oteM l’\i)crmu iit Staihuix The lue >|h « it ^ 
;;se(l in the experiments were ('/ybl'-nttrlA .f l>.>n iSue.i'. 

)isi fiord ^kh. et Yakc. (Akam.ii>n! ,iml rum^ I’.ul (Km 

pimatsul. 

The following (.onclusion^ may he di.twn t'rnm ilu- uMilt'- -■im-o 

1) See<ls obtained from a younv. xiitl lu i (j<i- ;o tihl' lu l.ucr 
.lid seedlings grown from sncli see<K '^liow a Intter gu*wiii 

2) Seedlings from the M-eds prodmid in loe.ditiex w.nmci lh.iiitii.it 

1 t tlie nursery, will grow heller ilian lho>r uhi.iinttl iinm iol<h i tiixim is, 
s<i that it is always advisable to bring set ds tu>m w.unui plaos; ii tlnie is 
!i.;ir of frost, care shojild l)e taken to protici will .igaiiist it smeo the sn-ds 
irom warmer loialities continue tlieiv vegot.itiMii lui-i in ilu- hill s.,ili;it 
new buds coming late may suffer from an lailv fiost peiisli in wintfi , 

Forest trees grown from seetllings originating in waiiuei distiul- 
than the nurserv, bear many Howers ami triiits ni iheiroarU vims lurx 
vinwii from the seeds o! a climate c'lder Ihaii that ot tiu nnist ic ln-.ii 
kw flowers and fruits and are wry slow in guiwlli ; 

As to the influence of the age of the sced-tlee. "hi lues givv li-e to .1 
'iiialler number of fertile seeds callable "I prwdts ing saplings, hut \\hii l) 
are of slower growth. This is particularly line in tiie case of f iyfd<‘>iund 
a ; but in the case of limits and /* 1 -n. the ililh 1 cm c 

hardly recognisalile. 

For the reasons above stated, the best tu-e scfiis shniild he taki 11 liom 
I voung seed-tree grow 11 in a localitv 'iiiiilar in climate to the place wla ie 1 he 
s(a-(ls are to be sown, (i) 

II . The persistence of the germiiialiiig power ol forest 1 iee s.-ed< \ aiies 
according to species, and is influenced by the conditions nmler w Inch lie seeds 
.-.Tekept.^ Of the seeds tried. Pinds fh-iihoxn l^ols and Pnws 


i) Sec /;. July. No ri'. 
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Sieb. et Zucc. keep their germinating power best, being followed by I. ; 
leptolepsh tkird.. C ryptomeria japonica Don, and Cinnamomum cam: , 
Xees. in order, while Clmmaecyparis ohtiisa Sieb. et Zucc. loses its gem,; > 
ing power the soonest. 

The seeds of every species tried and of other similar trees are best st 
in air-tight vessels at as low a temperature as possible. Chamaecyparis 
seeds should be stored in a temperature low'et than to" C. at the high - 
Xo artificial drying of seeds is necessary previous to storing. 

The best place lor storing seeds is a cellar so made that the tempu, 
ture is uniform, for which purpose in Tokyo it is necessay to dig S-i(j jn; 
tres below the surface. The so-called " wind holes ” where the poy 
store silk worm eggs found in the mountains would serve well for stom: 
of tree seeds. 

'.i5 - The Genus Junlperus and Its Commercial Importance, — , 

h‘>y(U hitrdi'it Ki’w, fiuHitin "t Mi'iiUtiiU'Us hifonmilunu X' 1, pp 

The genus Juniperus includes many species of trees and shrubs wiiK-l 
distributed in the northern hemisphere and occurring south of the Iviu, 
tor in the mountains of Eastern Tropical Africa. They are found thrmii;! 
out Europe, in Asia .Minor, .Asia from the Himalayas northwards aliiin; 
to tile limit of shrub life. North .America, the West Indies, .Xortliern Afric 
East .Africa, the Canary Islands and the .Azores. They are often of 
growth, and it is doubtfid whether any species planted under forest ooi 
ditions m the British Isles would prove a financial success. In many ii 
stances the wwd is red or yellow in colour and fragrant. It is sometiiiu 
used for building purposes and for cabinets, but its most important list 
for the casings of lead pencils, no other kind of wood having been foutnl > 
.suitable for this purpose as the better grades of juniper. When too sm.i 
or knotty for other uses, it forms very serviceable fences. Oil, used for pi- 
fnmery etc. is obtaineii from the wood by distillation and may also be fit' 
cured from the leaves and fruits of certain species. Medicinal properties . 
a diuretic character are posses,sed by the junipers. The following 
are of economic importance : 

J. barbadensis Linn. (Barbados Cedar. Southern Red Cedar). It 
foimil in the West Indies and in the Southern United States, where it i‘lte 
grows in swamps near coastal rivers, and under the best conditions attait 
a height of 50 ft. ivith a girth of 6 ft., its average size being 30 ft. The wm 
is popular for pencil m.iking. 

/. bermudiana Linn. (Bermuda Cedar, Bermuda Red Cedar). It 
found in Bermuda, where it grows under a variety of conditions, both : 
brackish .swamps and on limestone hills. .Average-.sized trees are 40-511 t 
high. The wood is valuable for ship-building and for furniture. 

/. cahfornica Carr, (White Cedar, Sweet berried Cedar, Califnnutiii ]' 
uipei). .V hush or small tree found wild in California, .Arizona etc. Tl 
wood is used for fence po.sts. 

J. icdrus Webb, and Berth (Canary Islands Juniper, Canary Ulaia 
Cedar, Sabina Tree). It is native of the Canary Islands, where it ascends tl 



PjiKintains to a height ot tt.. >^un»,-times .»tt;uning a -;/i- 

[)7 (i. \ . Perez, of ienerirte, ctiiisidi'is it might lx* plaiileii with .uK 
ofi.ler forest conditions for its timber. 

J. chinensis Linti. (Chinese Jumjvr). It is tiuiu* liaidv in the Ihitish 
I.hs, and is largely grown as a decorative trei^ or tnisli. The wo.ui i> dui 
;ble and useful for many purposes, but is not obtainalde in iiiiaiitil\ .ni i 
s of no importance in the timber market. 

J. coniwnnis Limi. (Common ImniKr. ('.round Ctdarh WuhK dis 
tributed through Phirup^*, Xorthcru Asia and Xoitli America In vnim- 
Continental countries it attains a height of ;o-p> ft. Tlu- wmul is UM-d loi 
ii-ncing, for milk pails and other domestic articles, aiul foi uaiking slii k^. The 
d is used for medicinal and for flavouring puiposcs. The friiit*' have Ixi-n 
li crmmerciai importance (for use in the distilleries) for a long peinu! 

J. dntpdcea Tabil. (Drupe-fruited Jnuijiet, Syrian jinhpul N.i 
:ive of Asia Minor and Syria, ulu-re it •►iteii grows oo ft, high, A]i!i"ngii 
the timber is reputed to he i>f gootl ijuality the c«iusunii>tion is .i]>|',H«-nil\' 
,]nite local. 

J. exceha Bieb (Dreciau Jumper). \Vulcl\ distiibutcd lioin the 
Ikilkans through South-haist I*airopc to Asia .Miu»*r and Smi.i In A^ia 
Minor attains the maximum size; 70-100 ft. height ami \ it in di.mietei ot 
the trunk. The timber is reputed to Ih* of good (jualitv am) hA< Ua n iei-.»in- 
mended for railwav- slee])crs. 

J. formosiiva Hayata (ITickly Cyjues'l A spv-cies spn ail hvii a 
oaisiderable area in China and also found in the luoinitaiiis "t I'miuos.i 
It was introduced in tlu' British Isles almiit the niidille o| la'-l centiiiv. 
hut is rare in cultivation. The timber only .(pfuai' to be used In ilb 

I . macrocarpa Sibth. (I,arge-berried Iuni|>cr}. I'ound .isalmshm ,1 

‘mall tree throughout Southern Bnrope and in some p.irts of Noiih ,\inc.i 
The fragrant wood appears to be used with iliat of / t'u distil' 

iation. 

/. macropoda Boiss. (Himalayan Pencil Cedar). W idelv distubntiil 
Irnm Nepal to Afghanistan, often fn»m .jo v»ti. high witli a tinuk o ;■ 11 
;ti girth, but sometimes much larger. The wo<i(i is fragrant and nintlei 
-itclv hard ; it is used for wall platis. beams and luel. A closelv .ilit* d to e 
from the same region is J ridi^vsit. 

J. mi’xiCidKJ Schiede (Rock Cedar, Jnnijier kedar. Monntain Cid.o 
Cedar). — This species forms fi»rests riii the limestone hills m1 Me\iiu and 
Texas where it sometimes renelus <15 It high, 'llie wood is n-'i d !oi gcm ial 
cniistruction. fencing, sills, telegrajdi jioles, railroad lies and Iiu-K 

/. occideyUaUs Hook. - (Canadian Jumper, Californian Juiiiik 1 W eO 
^ni Red Cedar, Yellow Cedar). - Widely distributed in North Wh-i .\iih 1 
ica from Canada to California. The wood is used for Uming it l 
Well in contact with the soil. 

/. oxycedrus Linn. (Sharp Cedar. P.rown-berried jimipei). Conuiioii 
throughout the ilediterraneaii region from sea hv.-I up to V'oo Uu(,o it 
u^uallv as a shrub but sometimes .as a small tree. In Itah it ot i n]iii - < on 
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siderablt- areas on sand dunes. The principal use of the wood is for / ■ 
lation I” oil of cade <■)■ 

J. puchvphlaea Torr. (Oak-barked Cedar, Thick-barked Cedar. M 
tain Cedar, Chequer-barked Juniper), — Found wild in the dry reijin- 
Texas, Xew Mexico, and Arizona, 

J. phnenicea Linn. (Phoenician Juniper). — An ii,i;;oitant tree ir ■ 
.Merliterranean region ; its timber is used for building purposes an.; 
tirewond. It varies in height from little more than a shmb to a tree of .j, ; 

J. pt'Kcra Hochst (East African Juniper or Cedar). — Found ..i 
on tlie mountains of East-Africa. The wood, of light weight and nearlr . 
soft as red cedar, is a likely substitute for that of j. i-irginiaiui for pc., 
making. 

/. recurra liuch-Ham. tree, native of Eastern Himalaya, ii 
wood is quite iMiual to the best pencil cedar, but is only used for hui;:;: 
a' incense in the Huddliist temples. J. Stjuumata from the Western Ii 
nialayas, China an<l Formosa is a closely allied species with very siinn 
wo. id, 

/. tv^uia Sieb. et Zucc. A shrub or small tree native of Japan, i! 
wood has good lasting projKoties and is put to many local uses. 

/. ■iabhui Linti. (Savin). .\ .shrub or bush distributed through Cent! 
and Southern Europe, the Caucasus. Xoith Persia and North Amui. 
The wood is of little value except for walking sticks and firewood : from i 
shoots and leaves is extracted a medicinal oil (.savin oil). 

/, Htputurum Sarg. (Red Cedar, Rocky Mountain Red Cedar), 
small tree, native of the Rocky .Mountains The wood is useful for fi i. 
ing, |)Osts etc. 

/. thurifcrd Linn. (S|)anish Juniper, Incense Juniper). — .4 tree 
tribnted through Spain, iV)Ttu,gai, .\lgeria and Moroceo. The wood il. 
not ajiiiear to be used other than locally, although it is of good appearaii 
and possesses good lasting i)ualities. 

/. Idnn. (Cedar, Pencil Cedar. Red Cedar, Mrginian Ced.i 

This species is ver\' widely distributed in North .\merica, and is the in. 
satisfactory of the large growing junipers in the British Isles, ft \'ari 
from a bush to ii tree lao ft. high with a diameter of j ft. .\ very valuat 
species from a commercial .standpoint. Its wood is used more often tli 
that of any other kind for the casings of lead pencils. Knotty wood, i; 
suitable for pencil-making, is very useful for fences, railway sleepers, c 
The shavings and dust from pencil factories is distilled for the fragrant . 
which is used in perfumery. The shavings after distillation make an exc 
lent substitute for coconut fibre as a plunging material for liovticultii; 
purposes, as fungi do not grow upon them. 

/. '.Valliclnanii Hook f. (Black Juniper). — A variable species in I 
Himalava The wood appears to be used locally for building purposes 
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- The Proper Season ior Application ol Ferliliiersio Cryptomeria Japonica 
and Chamaecyparis obtasa and the Efficacy ol the Former. s 

E\triic!s :> 0 I }1 .r t. > i, j,,. 

Tokyo, I'll?, 

The results of triuh to establish the In-Nt iiim io\ ilu ai>| li. .lUtui .4 
:ht 4 priiis'ipal nitrogi-non> inamires [.unuuHtinm valph.ite. k'hili >.ili]ntu 
-.j.eseed cake, night soil), ttigellier with a vuthnnit amomil ol jv. 4 avli aiui 
;,h 'Sph()ric acid as sodiiun plmspliau- and i>oTa>suim phc-phale to ( 

yiht riti jitponiui Don. (Siigi) ajuU7/«/i/r./,vvAo/> ■ Sit b. et Ziu c (Hinoko 

Seedlings grown on the loamy >oil. licli in hmun> ol (lie uuimiv in l!u 
Idlest pAperimenl Stalinn.lead ti' the tullewiui; ceiiclu'-i<*ns 

1) The above-mentioned maimies au- K '*- eliicien! t ' en lliouvdi 

.'id several times, unless tluy aie ajipliAd at tlw Ma^on, 

2) The effiuuy of base manure^ w.c- i>|kciallv iu.ImI Ih4]i Ua ( m 

■ liA'riti iciponini ami r/Mm,f,Tv/'<f»Tk'e^'-;>a . tliis is paiily .ha- i,, the t.u'l 
;:i it the niunnre so applied is aecessihlv ini the si-i-dlines linm ihe begiinuttc, 
.nd partly to the perfect mixing of the niamiie v\itli tlu- s.iti th,.,t ili, 
a-ndtr rootlets of the young plants can lake the ntitii.ni m tlu s,.il , tin 
• ;o't uitable base mannre ]»oth for au'] i y,. ii 

ohfii^^u is sulphate of ammonia, nitiat.- n| Mi.la, imik- se.d r.ik. 
uheTe * of the entire (|uantily -s giv.a ,is h.is,- m.inui. in I. u d.O' 
iireN'ious to tlie planting of se.-dlings. uliil. lit. t.M is ^iv.-a as tnj. .hvs'-ni'.:-' 
iwo times, viz., in the tniddle of Sepleinliei and . aiK iti Ma\ , lu \l \.a: 

j) With night soil, the best u•>|•ll w.is nhi.unui uheii the rnli:. 
Hiantity was given prevituis to the planting : 

4) With Cyyploiuriii jiiponii.i a sv.-nn.! ynn.l i.suii was nhi.nim! 
aith sulphate of anummia. rape-seed .-ak.-. ;md night sod. wlu t.- niu‘ hall 
; the entire qiiantitv was given at tiist as Icis.- manmr while the lesi wa' 
dven at four times, viz,, at first as base nianni. . l><-guif#ng '<1 him , iniihih' 
f September and early in June, next wai . 

Xu Uy (JidVhii'iVpitris llu suoijd gund i.-snh w.is nhi.un 

ol with all manuTes given ' , as l>as<- mamm and , as ; inp diessnu;-., 
though this lot showed a iiiedimn result with f /y/'.'mm//./ . with 

11 the rapeseed cake given ^m-vioiis I 0 planting, llie niovi dis.ippoiiit 
xig result were showed for both s]Kries n! tree 

0) Methods other than those above deseribed, prov«<i nuai' m h s> 
interior; further, the action ol fertihzer>wasni<»Te noll.a-ahlc tor < i \ 1 

idpiijiicd than ( haDidtixpany' as its giowtli i" tar <jui<'kei , amoiic 

the manures applied, sulphate «>f ammmiia showed tlu- ].cst usiih toi both 
trees, and rapeseed cake tht- worst; with ( i\pt*'nhri,i jup<‘Uii>i niglil s"il 
■■hnwed better results than nitrate of soda, but it wa^- ju-'t the .ipjxisiic in 1 lu 
'.ise of Chcimaccvpiiyis dblusii. 

V Value of Eucalyptus Wood as Fuel: Experiments in the State ol San Paulo, 
Brazil. De Vuioa Cintk.x J.wmi:, in O .'(i;- V..1! \ HI, N-' l- l'l' 'd , 

I tig San I’.iulo, O«:lo1iii i- is. 

Tn order to ascertain wIkIIkt the wood of the <lifferenl laiielie'- ot 
possesses anv industrial value as a fuel, the ruilwax Coinp.iMS 
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of the State of San Paulo, where the above writer is chief of Rolling S’ 
made trials with wood of lO-year old trees from the “ Horto Flore'- 
at Jiindiahy, using it on engines running on the Jundiahy-Campinu' : 
for comparison with the wood usually burnt by this Company. Tlit < 
sumption per 1000 metric tons and per kilometer was as follows ; 


Ordiniiiy 

Kucithf'tus njstratii . . 
h. Itftliccrni', . . . . 

E. l"H 



E. nhtUstt 


cubic ft-et. 



O.oO 

10 >5 


Therefore the different kinds of wood tried were found to 1 )usm,>- 
priietienlly equal value, slightly liiglier in well selected seasoned nrdiii,:i 
wood, and in the wood of Eucalyptus rostrata. The hitter <and that i f I 
lereticomis are equal or superior to the best hard woods ; they bum with 
short flame and la,st a long time, E. longifolia, E. bolryoides and E. rnhuy 
also yield woods which are hard, tirough a little lcs.s so than the alna 
named : they are excellent for passenger trains. 

i.jb - Commercial Development of Forests in British India, — puOijirowhi; a', 

or EvtC''! Adtntnistfuliun in firiH^h India ior flu K.in/-io h) to tcJiicb i' / 

pended the Annuui Return <»/ I'nresl Statisiii-^ i«r the Vt'«r I'jij-M. pp. 31 : .In;; 

i m;ips, Simla, 

The quinquennial review of the Forest administration in India cn: 
tains a summary of tlic progress that is being made in the devolopnunt 
the Indian forests, w hich cover no less than 250 000 sq, miles (i). As regan 
the commercial development <d the forests in British India, the repu 
show.s that an encouraging advance has been made. 

In recent years there has been a noticeable increase in the deiiia!! i 
for forest products, and several industries dependent on their supph Iiaw 
been or are about to be started. C>ne of the most important of these i' 
the utilization of bamboos, savannah grasses and hnvoixl for the maniUue 
ture of paper-pulp, and to assist the development of this industry a speoi;!' 
c.xpert has been employed. With the assistance of the Titaghiir Pajfcr 
^lills Company, Limited, trials in the manufacture of bamboo pulp Ikim 
been carried out successfully on a wmmercial scale, and concession^ ro: 
tlic extraction of bamboos have been granted to two tirms in Burma am! 
Bengal. The (nitbreak of war has delayed the commencement of mann- 
factnre but as large supplies of the raw materijil are available the 
is distinctly promising. In the Punjab, a concession for the extract^:; 
of spruce and silver fir from the Kiilii forests for the manufacture of 
pulp has l)een granted. Matters are less advanced as regards the gra<^ 
pulp industr>', but this is being seriously considered. In the T’nited lT<i 
vinces and Assam, enormous (juantities of suitable grasses are availahli 


|i} See ii, M.iy j ;ij, Xo. E- IVb. hiIt. N' I'js. 
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i it trials on a commercial scale .ire successlul. an iiiijioitant in.iu'-tiv 
jjv be established. 

The extraction of tanning materia!-, has received attentinn t.a siiiiic 
i;me past, particularh- in the matter nl nhtainin-.; .i s.itisf.ietorv eMi.u! 

the bark of mangroves. I'nr tliis purjaise a f.ict.irv n.is est.ihlis!\ 
r! several years ago at Rangoon, but owing to the want of exiHTt super 
11-ion was not very successful. In order to ti-st the isissibilitt of produ 
ling extracts of good quality on a commercial se.ile. tlu- seivici-s of ,i t.inniii 
icjiert have been obtained. The forests of Iiuli.i eont.un in.ius v.du.dile 
Miming materials other than mangrove h.irk. The possihiliii of iitihs 
;ig these will be examined by the expeit, and his .qijHiintmeut mav result 
;■! the establishment of a new and import.int ii'.dustrv. 

During recent years much has been done to stimulate tin loc.il m. unit .a 
nue of matches ; tests with numerous Indian woods h.ivc been nuiied out 
■iiid a report regarding their snitahility and the |iros|Kvts of this iudiisin 
has lietn issued. Several match t.ictorics on modern lines li.ive lieeu esi.i 
blished, and if a sufficient supply of m.itcli woods ol good qu.ihlv e.iu Ik 
assured, there is no reason why the indiistiv should not grow i.ipulli . Tin- 
regular and cheap supply of sititahle wood is. howevei. .i n il dilfuiilts 
and the establishment of special plantations is ,i m.ittei deserving the it 
rtiition of local (.'nn-erniuents. 

The tea-box industry has received special attention in .\ss.iiu alnic 
.t absorbs a considerable portion of the output of theloivsts, .md Il ls ste.id- 
ily grown, esitecially in the .-Nssain \allc\ . i'lic l.oc.il .Xdmiiiistiatiou li.o 
loitered the industry by remissions of roy.dtv on tea box wood, by di vis 
ing measures for the protection of timhcis used for tc.i boxes, .ind by fiuiu- 
ing experimental plantations of « sitnal - (i). 

Large quantities of sleeix-rs have alw.ps been obt. lined b\ tin ludi.ui 
railways from the forests in India, hut a- the supply of first i lass slerper 
woods such as «sal 11(2) and deodar isliniiteil, exiierimeiits m tin- aiitisi ptii 
treatment of less durable timbers have lieeii in progress for sonic vc.ii- 
past. The Indian forests contain many tiinheis which, so fat .i' stnutui 
al qualities are concerned, are at least the equal of imiiorted sleepct wood-, 
.and these, if tieated antiscptiealh . should go far to meet the dciii.tnds ol 
the Indian railw.ays. The Ix-st and most ecouoinic.d method of tTealuiciil 
has not vet been determined, but experiments arc la-ing carried out .\i 
rangements, however, have already been made with the Kailw.q bo.ird 
for the deliverv of a large number of treated .■ eliir ■ pine ( ;l sli e]nas Irniu 
the forests of the Liiited Provinces while a similar supply o( ..guij.iu !|i 
sleepers from the Andamans is under cnnsidei.itiou. 

Another important forest indnslrv in which, under dcpaiinicHt.d 


(1) B'linbai malahurHUm DC. (IlKAXUis. Ii I 

(2) Phori:au robusla r-.rierln 

(^) lon-ilMa Rox Ij. UhUf. 

I4) iGuriuil -. flir'.uw'a- <,iirr!n ilh.i. 
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management, marked progress has been made, is the manufacture ol t 
and turpentine from crude resin obtained by tapping pine trees in tin- 
malayan forests. In the Punjab and the I'nited Provinces, new d; ■ 
leries have been erected and in 1914-14 these turned out 27 421) maunds 1 
rosin and 5880) gallons of turpentine compared with 6584 maimiK 
rosm and 14 (103 gallons of turpentine ten years earlier. The Indian 
maud for these products, which are largely used in the maniifactin, 
jiaper, paints and varnishes, is considerable, and the local output ha^ 
ready affected imports frrrm other countries. In the Punjab, a mod- r 
plant has been erected near I.ahore and a large increase in the outpui : . 
also expected in the United Provinces. It is’ not too much to ex|- - • 
tliat a considerable portion of the Iiiilian demand for rosin and tnrpem::,, 
will stKin be met by tire Department. 

This account of the improved methods of estractiriu now adopted 
of the new industries which have been started, is siitticieut evidence ti’-i 
the officers of the I'urest Department are fully alive to the important; 
the commercial development of the Indian forests and that they now 
cogni.se that efforts to secure commercial success are as much a part of t!ii :• 
duties as the scientific management of the forest property entniste-l : 
their care. 


I,I\ i; STOCK ,\XD BREEDIXG. 

-i'j “ Emp\iyiiKo\’’ (Emphysarcolum siccum Foth), a new Vaccine tor iht 

Treatment of Symptomatic Anthrax. — I'oTii u , in i:-.riin,r Ti,rar:!htih ii' -, ■ 

schritt, ^,:n<l Yuiir, N'o. ii, pp. i Ji-i.'p Irt rliii, >[arch ifi I',id. 

Tlif Author, in 1911. ]>iiblislie <1 results ol’ experiments carried n ;: 
under tlic allspices of the Prussian Ministry of Agriculture with the objeM 
of obtaining an effective vaccine against syiuptoinatio anthrLix, He li.: ! 
prepared a specific anti-infection serum for cattle, and a vaccine [Enipi-r:- 
'idrcolum <iic('iun) prepared from pure cultures of tlie anthrax bacillus, 

Tlie experiments itave since been c(mtiuiied. The preparation- •>; 
the Serum, however, was given up on account of the expense, tliongli it g.iv 
good results with simultaneous injections. On the other hand. exccIK ];* 
results were secured with the vaccine prepared from pure cultures of t:: 
anthrax bacillus, which the Author calls “ Empliysarcol It is a yellowi-li 
white powder composed of : albumens soluble in water, dead bacilli of s\ Tiip- 
tomatic anthrax, living sjxires of anthrax, and products of metabolism ‘i 
the spores. This vaccine is prepared with 2 tyj)es of spores which dii'k’ 
in virulence. Type A is very \drulent and rich in sj)ores. and require- *• 
be toned down ; type F, less \drulent, almost free from spores, does not 
quire to be weakened. 

The preparation of the vaccine is perfectly easy for anyone witli b d 
teriological experience. 

The vaccine is tested on guinea-pigs, and afterwards injected into t)- 
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.;t.e 6 ubcutalleo^l^ly, usin^ hall of tiiv ilost* rcnuiuHi in kill .1 UtlilU.; Vil, 

iri^hing 9 oz. 

the vaccine which the Jlinistry uvniimeiuis has Ikvn eii tin lu.aket 

1915- All veterinary snrgeims wh.i have te^tiil it have levurtia !., 

; ivably upon it. 

Test with S&lvatsan in the Treetment oi Glanders; its Inttuenee on the Forina- 
lion of Antibodies in the Blood of Horses. whs^mk i.ts.a , n, , 

UVii/:dHM‘f;ri.'f. .* 4 ih Yv.ir. N.' 1 i 

Ihe Authors tested the elhc;u>' 'h -.dv.iiS'au .oid ui the 

r^yiTiiient of glanders in S horses In ..nk-r to t.hviaU- ii>k .> 1 ' f.tiinu tUa 
.ill advanced stage of the disease, tliev made n>e ..! animals iMMia: 11. > 
/. parent symptom of glanders, bnt ihe exaniinali«ui <»t whnst- blood 
,'i its presence. With idl the subjects, the bh-oil was exaniim-.i both bi 
,rir vind after lht‘ injection of salvaisau as .iseeitaiii at the '.tiiu liau 
>• influence of the drug on the formation of aniibodies j,, iin- bu.o.i ,\ uav 
weks afterwards the horses were kilUal and the patholoojeal Jian-e- la 
icir organs were eNumined. 

The post-mortem showed that 2 of iIkui ueie >|mie lualili\. uliil; 
iilierc were fresh pathologivad clmnges and in the uniainiiig animal thio 
!;anges had reached an advamvd siai/o. .\s the J lualtliv hoiM-s vhi,\\i.,' 
pathological change, not i vei: • lu- sulf-AMim-ntly mied. it is Inhi th.u 
'x'V never suffered from glamler^. thus pu-clmliiig any ii’Mlua- acln ii "i 
.e preparation tested, (hi the otb^n 5 horses s.iKais.m had no ctiu’ 

- cudenced by the fact tluit .liter the tre..iinent palIiol..gii d 1 lianuis 
./rrecl. In one case alone the disr.isc was '■topped .ilut lie- injo.n-.r 
:;it not necessarily by the injection ii^ell as it i> known tliai the « h.oiei* 
IV lapse into a latent stage without treat uieut of the aniniab Tin- •.;enei 
; conclusion is that it is inipossihle to enre glamh i' wit h s.ilv.usan ot m . • 

• ■•Ivarsan. 

The ex.'uilimitiou of the blood belou- and altel illje»tio|| .)! llie dlCa; 
iiilh a vdew to ascertaining the inthieiua- <if saKaisan on tlu* lonnaiion ..1 
liitibodies, is still doubtftd in its n'sult. l’>v ein]iloying llie .igglul inal Mn 
"T-thod. however, there was oI>serveil a redncli*in ol lie anlil'oiHes in .ili 
•he sick horses shortly after tlie injectinii, ainl .soim- lime latet an iu< ie,,'i 
Probably, therefore, the injeetiou s:dvar>:in or neos.iiv.osan allow ■ 1 .1 
Meeting whether or iinl a liorse is snfFering from glandet-- 

I The Virulence of the Blood of Animals Suffering from Epizootic Fooi-and-Mouth 

Disease. — Cosc:oC,n.-sr.i'i-Kan'l.\ce/yi .CsnKio in / , i ;f>i;.rr vo-i.m.- • c.,,t \N\!X, 

Xt). 7, Pi-I. Milan, i a, 

The General IJirection <if Pnirlic Hv.illli in Ilaly l\as iii-,tiliili h a i nr 
; r.vperiiueiltal invesitigations into v]ii/.ootic toot-ainl-nionili hr 

number of investigators. The above article contains a vinninaiy n| : !» 
■xi)eriment.s on the prophvla.vis of the di'ease coinlticlei! at tin- K C i 
■ilia" (Royal Farm) of I’oggio at Caiano il-Toreme| complied in tin- 
-:riip of investigations, t/r to now nti cattle have been Mii.)c<lrd t.. 
■<'h with the folhiwiiig result s : 
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1) The blood olt animals infected with foot-and-mouth disej- ■, 
virulent during the entire febrile stage. The virulence is of high de-:. ,- 
not inferior to that of the products of the characteristic eruption.^ of ■ 
disease. 

2) The red corpuscles and the serum of the blood of the infected 
mals. inoculated separately into cattle, are also virulent. 

,i) The defibrinised blood of these animals, kept in a refrigcr c , 
retains its virulence for a long time (more than one month). This vimlu.,, 
of the red corpuscles lasted longer than that of the blood serum 

4) The red corpirscles. repeatedly washed in large quantitie.s of 
ilised physiological solution, in order to remove any trace of serum, 
afterwards inoculated into the cattle hypodermically, even in a diiM- , 

I cc., communicated the infection. Injection of the same dose of sen;;- 
is also capable of communicating foot-and-mouth disease to cattle. 

,3) Inoculation of the infected blood into cattle in series enhaii.r 
its virulence. 

b) No onset of the disease apitears to follow infection of the espt 
through the ordinary channel (the mouth) when the washed red coip!!. 
cles are used as the infecting material. 

The red corpuscles, which therefore possess a virulence lasting >0111, 
time, provide : r) a highly pure infective material wliich can be kept mn;, 
than one month ; 2) a homogeneous cellular mass containing the virus i:, 
tile pure state, which may really be regarded as a culture of the pathoci- 
nic agent, and can be subjected to certain operations used in jrreparing vn 
ciiics. which are very difficult or impossible with the highly impure pri 
ducts of the local eruptions and their filtrates. 

I'l.j Experimental Studies of Castration: its Eflects on Oxygen Exchange ol ih 

Tissues. --- .VCNOLEITI c'.icslO'Pr. in Jm Cltnua nfmiuna. Year .\XXIX, X- 

iip Milan. April i<iiri. 

Tile result.s of these investigations, carried out at the baboratoiv- la: 
Experimental Physiology in the Higher Veterinary School of ililan, Italv 
may be summarised as follows : 

The tissues of young castrated animals produce a ((uaiititv' of carbniii' 
aciil markedly below that of entire animals ; the former also consumed li-; 
oxygen than the latter. The difference was more pronounced in tit 
liver than in the ninscles, tliat being the organ which was most affected I.1' 
the castration, and wliich showed the largest reduction in elimination 
carbonic acid gas and absorption of oxygen. It may be assumed that tin 
tendency to fatten in castrated animals is related to this large reiiuclin: 
in the oxygen exchange of the liver. 

00 r - Investigations into Nutritional Deficiency d).— i u m.L e , mocriqoanu i 

ami Michel J’, , in R^mius «/<• Seances de la Societe ac Liiola^ie. \’ul, I,XXIX, N' ' 

pp. iSi|-if)3. — ir, Wen.L I'., and MOurIQUAND O,, Ihid, pp. rari*. Manb ; 

I'lifi. 

I. — In a previous series of notes Messrs. Weil and .MouKrQr.vx: 
demonstrated that the sterilisation of grain (barley) caused nutritional df 

(I ) Sk-c B. April, No. 475. 
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laiiicy troubles iii pigeons iiiemieul «ttli those prodneisi li\' huskin ' In 
nlcr to aseertuin whether the sterilisation of uu-at can piodnee denunae 
seats of a similar kind in mammals, eK|H-nnients were earned out unh 
Jts fed exclusively on meat, raw and fresh, fro/eii, reeenth s.illed, cook.d, 
reslily sterilised and old. The results prove that it is |>,issili!e, with r.its 
ol exclusivelv on sterilised niiait. to prridiice nervous ilis«>rdets tp.ir.ipUs' 
in, convulsive or cerebellar) closely a])pro.iehjng, if not identie.d with, those 
v-Msioned in pigeons by the sterilisation or husking of eeieab Tlie .igeing 
the sterilised meat appears to hasten the moment ..f onset .U the'.lis" 
rJers. The whole is entirely consistent with the view that steiilis.iiion 
icprives meat, just as it deprives grain, nt the ' U-niunl snhsi.nue " luri's 
...ry for nutrition, cspevially of the nervous svsiem. 

II. — After having ascertained that the hx'alis.ition of the " Uniicnt 
.ahstances in grains is ehielly entienlar. the (iiu-stion arose wluthei i.iw 
v.iskcd cereals did not themselvi's, though in lessei .|u.mtiiies piuaip.ible 
-i averting nntrilinn troubles for any lenglhotliinel omt.iin these s.iine siili 
'.iiices or a combination of "living " siibst.uuvs .ibh- to let.iid the appe.ir 
nice of the patholo.gical symptoms. In nnhi to o.lve th s ipiesiion .1 
iimparison was made on 4 lots of pi.geon- betwon the elhci .1 keeling 
ydnsively with a raw husked cereal (b.irleyor lieel and that of exehisivr' 
irding with the .same husked eeieal stefilised.il I go" C for 1 ' hoiiis, 
The results showed that sterilisation deprived the husked gi.iin of .i lesi 
.'lie of " ferment snbstanees " which it had not heeii possible to detrvi 
a the previous investigations. 

These facts have a [iraetieal ap]ihcalion The lloiii of linskid ceieals 
hves rise to luitritional detieieney tnnilile in Ihe child ,ind the .idiilt (scnivv 
111(1 beri-beri). Its sterilisation, b\ renioving the little aiiioniil ni ' ivi 
adit substance” which remains, seems likely to inciease the danger at 
Muling its consumption. As regards the sleiilisatiou ot iinlk. espeeialK 
dien intended for children, the writer does not inoliiliii it.bni advises 
'lat it should not be exctss.sively |irolonged. or else that a sin. ill '|n.inlit\ ot 
■range juice be added to the steiilised milk. 

Trade in Concentrated Foods tor Livestock in Uruguay. I'n m ma-', i, 

lu' “ )7<‘ O’li / ii.t I- i.i. f:! ,1 \ r.'.''!.', ^>1 : ■ . At. 'Hlf'- 1 !« < •. ■ i • 

As a result of tlu* I'nijiiiTv o! iIk- Intn natinniil ’>1 Av;ii' Mltnii 

the trade in eoiieenl rateil fnotK ftir Ii\v>l<n k in dilu-n-Kl < tairl i n-., 
••'i' “ Insf>cccio)i HanoiUfl dc y nllurii (f.ivt '■t<» k ;ini! Auii 

^allure Inspection OOlce) and llie ” ife /''■/?( nr ituinuil 

ik-altli Office for Livestock) in I'ni^uav ^.iilu-r»-d tlu- dal.i in 

’dation to that connlry. 

Produefiou. That of liiisce-d takes is ''nilaicnlly t-xtensivf, owin',; to 
diL‘ amount of flax-growing for seed ; IIk- jirixlnetion iiia\ h*- esiinialed 
■ ''10^ tons for the period Tin- prodiu-lioii ol earth mil .iml 

u Sac : Im'kkn AT ioWL lN>iiri Ti. or .\ni<u ' i.irki , I'.'kj a' la .\t,un i i.n i' \i. Is 
in.if.KNCF. .\XD I’r..\NT DIS1:.\S| A I h,- r,! ''Ulil-.. N'- . ! •Il'l 

I y ‘I -> ■ 

'■ I'l 1 5 aiiu I'M''. 
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raj>e cakes Ions for the same period) is less developed, 
pulp, produced in the sugar mill in the department of Maldonado is ; 
ised by that mill for its draught oxen ; the molasses are sold for the ni.i- 
facture of alcoliol. I’urthermore, the by-proflucts of two big breWi.! 
in Mimtevidco are used on the spot, being given wet to cows and drv 
horses, (hie of the principal products of Uruguay, as a concentrated ii ; 
for livestock, is meat meal, of which Liebig’.s Meat Extract Com{>,;;.' 
at Fray Bentos turned out, from 1904-10x4. the quantities indicated :: 
Table I. 

Tajilk I. — Quantities of Meat Meal produced by Liebiji's Meat Jixtrj.. 
('(mpany from [<>04 to iqr4. 

Seasons 'X-'ns Stas:’n8 ’Xeiis 


Ocivl'jnfi 

I'jufi-l'jor 

t ijiiH- 


,P4 I 5 475 : 

I ‘.’Ho 1 'I4'P I 

’ ifi-''.’ \ 1 s:i 


The followint; is the chemical c(imi)<isiti<in iif I.ichig's meat iik;i1 
Water, 1170 Ainmoiiiaoal N'itrogoii i j.cjS Fats, 12,25",,, Mimi,;; 
substances, 2,<ih Ti- <hi the other hand, the “ Frigorifico Motitevidcn 
from its foundation till 11)04, produced roll) tons of meat meal . 

Exportation. Fruguay exports concentrated food for cattle and lin 
stock generally, as shown b\ the following jjartieiilars ; 


Taiii,i; II, Export of Itran and Milling Offals from l'ru"Hay. 


omiis 


Kjoi 05 3 I' o tons toil' 

i<}06*«k) . . 2O011 2 loS 

iQio I 7 l<> 1 47 '' 

IQK 90 ^ I <K O 

1912 9 i-J-i 3 153 


Tlie meat meal referred to above is almost wholly exported to the tn! 
lowing countries: Germany. Belgium, United Kingdom. Uiiited Statev 
('onsnmption. Owing to the extensive character of livestock ])ri)diK 
tion, due particularlv to the natural grass-lands, and also in part to foraLi' 
cultivation, concentrated feeds nire not consumed in Uruguay in any a]) 
preciable (luantity, except for stabled animals and partly in tlie dairy iii 
dnstry (in which cases brewers' residues, linseed oil and maize cukes arv 
used to fatten up show nnimals, or. still more frequently, bran and 
offals, especially if the pasturage in winter is not sufficient for the dair\ 
cat lie) . Nevertheless, according to thein vestigations of Prof. Schroicdick ( i ' 


( I ) Ss o : riiphv, in I' hr Intirndiiomil I rtiJc in l-'tYdin ; Sluffi: i|ni)te(1 
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Tabi.k III. — l■:^pi<rLlltvn ..f Oi! Cjk,!. (r,.m (Vu-n./i 


Yrar? 




.'1 05 




.11 


20- » 




— tM. j,, 

IN 


: will be possible iii. I ruguuy In make use of luiiiieiiuis 
; I industrial bye-priKliK-ls (ricu linui, liuwvi^' aiul lu.ii/.- w.isU-, hiisivd, 
..jK' and j-rouud-nut cakus). as \\vll as .liiol M.hkI .muI lisli iia.il ; .ilw.i^s 
awLVcr witli regard tu the piiei- ui ,.!lk-r (.uiU- on tin- ni.iiktt, 
Vrkts. The followiiis' arc the imces of ilu- _■ piita ip.d i>ioihK I- 
Linseed oil cakes: £(). i-(s - iy -s. |ici ion. ,it p.ii 
Meat flow. £12. [Kt ion, at p.u, 

- Horse-breeding in Italy, in 1914; Strength ol Studs. / .... ... 1 ;, . 

■ii /jh/w.-t/rM i’ . Y-.ir N\. r.til- i: .'ii.l t ■. |.|. t •. K"!tn, 

March ii ami i>'<, 

On the 1st JiUUULTV l<)I.p tlie uuiiierieal .i| llie v irinUN SlutU 

"injiri.scd S91 breeding' >ires. divided aiN IoIIdwn ; 

^ laiyli-ti 
Thiiriiui;hlire>l'> itTifjilal 

!lalfl*rc‘tls 

Qiiarlcrijrnl> 

TmtU-rs . 

Heavy tlnuiiiht h<>r*t' 

T.-i.il '.1 

As re^iards tvjies, there were ; i5<» saddle MallimiN, \ xadtlK- .mil 
night stallions, 43 trotters and l-iS heavy draiiglil '•lallion-'. 

In the course of the year, owing lo tlealli or sn|M‘rM-.ssi«.i!, iln-rt- w.is 
; rciluetitm of 42 stallions. In order to replaei- losses, and gratliially in- 
aase the niiinber of stallions, in accordauee with the l.aw 4il the i>ili jnl\ 
.12, No. 832. thoroughijred and halfhred '-ind stallions weie bnue.hl 
thin the King<loin In I'Vbrnary i<)i ]. iie\ eiflielrs--. tlu re wi t<- iiniMiih d 
'"in lilgvpt (at the total price of £2 2i(^. i^*-. or an aviiage o| lu-iglih 

- 'I. io.s‘. II oriental stallions, llie proceeding" tor pnr. liaM- (,f wliii li weie 

" progress at the end of ipig). 

I'or the stallions purchased in the Kingdom the ioliowiug were the 
'■‘CCS paid : 
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AVer 

Total prire [>, r , 

7 I-in^ti^h thiji<.iii.;h1»ri *[■' lor £2 'u' i" . 

5 I*uri' oritjilal an*] Auj-In-oritiilal thoK-n^'hJMv.rs . . 7K5 ]i> :i. iv 

2 I'rtnch lr<>ll(:r;4 793 10 s. 

I Anu-ric.ui Iroltcr — ii^ 

<) II(a\y 'Iriui^'ht stallions 1627 o,, 

3^ Crtri.ihrt'is (hiilfbrc*!s uml iiuarltrbmis) ? 40S !<• s. 

^ fiials frt.ni the hrt-t<ljng of 1^-itiuni .... 34‘> 


On the 31st December 1914. the Studs comprised 924 stallions, di\-iia 
as follows : 


1 

Thiir'iut,’hl>tt«l 


Enjili^h . 
Oriiiilal 



iralfbretls . . 
fjuarU-rljrctls 
Trotlcrs. . . 


1.^0 ^ 



4: 


Jltavy <it:iai:b1. ... isi 


r<il:il . . - '/.•4 jixi.oo 

As regards the mares served by the State stallions in 1914, they wu. 
divided as shown by the appended Table 

Classijiciilion 0/ Mares served. 

N,.ml.o .Average j,.,,,,,, 

or™?.'s 

Di'scripliaiis nl Stallion of serving of inatt-s ^ !iUUu>:i 

... , of cadi 

ftallloiis svrvcJ 


ICngli>li lhiirnii).!libu;fls 

‘>0 , 


42.6; 

Orii nliil llinaiLfhbrtfb 


4 710 

41. 6S i 

.Atiylo-orifutiil thrinighlm-il^ 

5 \ 

2 12S 


II:ilfl)R(is <piarurbri.'!s 

■H4 

23 232 

V-.3<> [ 

TrolUr^ 

48 

25 K. 

.33.7^^ \ 

lhavy <!r;ini;lU 

fd> 

S 314 

5<>'I4 

H.tiUs . . . 


■ - 1(827 i 

— 


The stud expenses for 1914 show the followiie^ averages ]>er s. allinn 

t s. ,i. 


eTi.’tKT;il expenses 13 . 5 , s. 

SUiiK b". I'). S 

^ .tjumi'l cxivndiltirc a*, i-’ '> 


I'miIiUt I of iliiily nition <>, j, n. 

0( 0 - Requirements for Advanced Registry of Cattle Breeds in the United States. 

Hoards' H.mrym.an. Vol, LI, Xn. 4, p. 143. I'ort .Atkinson, Wise., i'cl)ru.Try iS, i ii' 

The appended Table gives the requirements for admission to the Ad- 
vanced Registry of the 5 principal breeds : Ayrshire, Brown Swiss, Gnen1^t•^ , 
Holstein-Frisian and Jersey. 
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Tht seven-iJ:iv tests must constantly be supervised by an inspt.-, ■ 
usually apiKjinted by the State Agricultural College, and the year tests 1 . 
to be authenticated by ore or two days inspection each month by a si: ; 
lar oflicial. All associations try to guard their registers from trick:- 
and fraud, and liave certain rules that must be complied with. 

Official tests are those which are under constant supcr\-ision ; and sci: : 
oflicial or authenticated tests are those which are based upon official snpi : 
visirjn lor one or two days each nuuith. All cows are .subject to re-cn.- 
when their production has beer properly authenticated according to t. 
rules, and they reach the required amount for their attained age. 

The requiremeutsf or the entry of bulls in the Advanced Register an 
Ayrshire: All bulls having 4 daughters in the Advanced Regist-', 
from different darns, or sealing So points and having 2 daughters in the Ut 
gistry from different dams. 

Ilroun Swiss : .All hulls having 4 daughters in the Register of Prodr,, 
tiou (advanced Registry) from different dams. 

(itiernscy : All bulls having 2 daughters in the .-Advanced Registry 
Holstein: All bulls having 4 daughters in the .Advanced Registo 
Icrsev : All bulls after 3 of their daughters from as many differrr. 
dams have been entered in the Rc-gister of Merit (Advanced Register) m 
a year's authenticated fat or butter record. 

007 Regulations adopted liy the Argentine Rural Society for Registering Milk Re 
cords of Dairy Cows. ■ Hunii An.intttut, Wur ].i. N"., i . i>p. ; j-; 

Huimns- AyiA's, Jumitiry-I'fltribiry 

Tile “ S<K-iedad Rural .Argentina " lias ado]>tcd tlic following Regiil;i 
tious for the introduction of Registers of the milk record.s ol dairy cows, 
Cii.tPTUK I. - (1) The Argentine Rural Society shall, in accordaiici 
with the resolutions ol its direeting Committee, prepare Registers of the mill 
records of those cows which, according to the pre.sent regulations, are n- 
cognised as suitable for forming milking strains. 

(2) After testing, the milk productivity of imported cows or their oft 
spring, mongrels, crosses and sub-s]K'cies reared in the country, shall he cii 
tered in this Register, provided they fulfil the conditions laid down by tlu 
Regulations, 

(3) Pure breed cows with a pedigree will be entered in the pcdigro 
Registers lor pure bred animals, prepared by the Society in confonniti 
with the Pedigree Regulations ; the milk production will be ascertained aiv 
recorded in the margin ol the sheet. 

(4) This Regi.ster will Ire placed in the charge of the " Coinisidii i!i 
I'omento dc la Tndnstria bcchcra " (Commission for jirornoting the Dair} 
Industry), which will comply with the provisions of articles 5 c! scij. of tin 
general Regulation for Pedigree Registers, and those of Chapter I, with tli. 
exception of article q. 

Under this article, and the corresponding ones cited from the gcuer.i 
Regulations for Pedigree Registers, 4 members of the Conunission form , 
quorniu. 

Cii.M'TER II. {5 ) Applications for registration must be made to tlu 
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inrec-tion of the Argentine Rural S^iciety. after payin- llu- fees lo tlie 
Comish'in de Fomento 

(()) Should registration not Ik- granted, the manager ol the .Ss at v 
«:U notify the -applicant, and the anmniit ii.dd in for fee- nill he retiunnl 

(7) .Applications Ifn proilnetirilv tt-sis must he m.ide to llie ni.tn 
cerofthe.AroentmeKnralSocietr within to d.ivs afte^ ealving, .ind sneli 
te^ts will bo made withiir ;o days from the applie.ition. 

(Sj i ho jtrodiK ti\ it \ te.sts may he .ipphe-l oneeoi h-t se\e!,d time-- 
i-ir the same cow, on ])ayinent of the charge each time, .md the toults will 
le entered on the corresponding sheet of the regi-ter. 

(0) Every heifer ealf of a cow which has Iveii tested, .leeepted ,ind 
ditercd ill the Register must be deelared in tin- oih month afu-i hiilli ,ind 
marked on the right ear, or branded on the 'kin, with it- nrogu-ssiee nnin 
!)er in the private Rt-gister of the hteeih-r ; it will he entered in the Uigi-tei 
-if the .Argentine Rural Society when, after e.ilviiig, the owner deems it 
-,o possess the rinalificatioiis reipiired. .\nv hull call of .1 eow tested, .le- 
a-pted and entered in the prodnetn ily Uegisiei sh.tll he etitere-l .is belong 
iiig to a inilk-proditcin,g family, provided he li.is l-eeii deel.iied .nid m.iikcd 
>11 the ri.ght ear or branded on tlie skin, in the I'th month ,dtei biitli 

(10) Any buyer of a tested eow mnsi notify the .Vrguitiiie Kni.il ,slo 
iiet\ of the purchase and re(|nest transfer into his name. 

(11) The Society will issue Ccrtiticatcs of sale of the cows e ntered in 
the I’rodiictivity Register. s|ic-eifving the iiroilrelivity sh-iwn dnriiig the test 
period. It shall also issue eertilieates for heileis. s]n-ed\ in;; the milk reeonls 
-f the (lams, grand-dams, etc., provided the hirllis havt- been lU-elaied within 
die time fixed iiiul the animals have a tattooed maik in the tight e.ir. or .1 
araiul on the skin, accordin.g to tlie breed with tin- piivale Register nnmlier. 

(1 ’) Any tested cinv adiiiilted lo tile I’roduclivitv Kegi-der will bear, 
mttooed or the left ear, tlie nninber assigi ed to il .iiid the in. ok of .he .\r 
teiitire Rural Society. 

(1,5) Any person eomiiiitliiig. or eiide.ivonring to emnniit , ft.ind in 
alation to registration or authorised copies, or in an\ way impaiiiiig tlie 
:rnth and aer-nracy of the Ke.gistets. sliall In- deprived by tin- diiei lii-g koin 
nittee of the rights granted bysneh Kegistets. and 'lisi|nalilied for beiielit 
:ig from any connection with them. 

(14) To the members of the Argentine Rnial So-. ielv the laiihs nj 
.barges is as follows : 

>1 surf'-tii V 


I'lir ini'l riili' :i <'>u - 

i-nv rcyisli-.uif-i] >4 n 

I'lir I ci i tii'iciU of 'i'!c Aopy of n i < t .1 !■ u • w 

l-'or I k'l'rtilk'.itt of copy of ri I’i'tr r ol .111 uiil* U •! 

heifrr or 

To non-members these charges are doubled. 

(1,5) Applicants for test must lodge the insiK-etor. and, it the i barge 
ioc-s not cover the travelling expenses, iiiiist pay the dillereiicc. 
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(l6) Milkitif; will take place twice a day, at intervals of 12 Iki i. 
iti the presence of the inspector. 

Cliiis .1. -- The dairy breeds Holstein, Dutch, I'lemish, I'reibiirj;. ,, 
other similar f)iies, pure or mongrel, givim: the biggest quantities of m;; 
must .show a ininimum yield of 4.4 lbs. of butyrometric fat produced duri- 
the 5 days of test, in the case of cows having 5 jrermanent teeth ; 4.,S4 li 
of butyrometric fat produced in the 5 days of tests, for dairy cows havi: 
complete dentitirjn (see .\pj>endix). 

tVa.s.s' /i. — The dairy breeds Shorthorn (Durham), Lincolnshire IL : 
Shorthorn, Red Polled, Hereford, .Aberdeen Angus and other similar on, . 
pure or mongrel (of average productivity) must give a minimum yield ,1 
4.95 lbs. of butyrometric fat produced during the 5 days of tests for co\^, 
having (j permanent teeth ; 4. 4 lbs. of butyrometric fat produced in tli,.- ; 
days of tests for cows having a complete dentition (see -\ppendi.\). 

C.liKs C. — The dairy breeds Jersey, Kerry and other similar ones, pnn 
or mongrel (with minimum production) shall show a minimum produeti,ii; 
of 4.52 lbs, of butyrometric fat produced during the 5 days of test for cnw- 
with b permanent teeth ; 4.1S lbs. of butyrometric fat pnxliiced during i!k 
5 days of test, for cows having their complete dentition (see Ap])endi.x), 
AiT'iiNmx. -- Approximate equivalents of the daily prodiictian uf Hi;,'.; 
and hultet-fai required for admission to the Test liegisler. 

Class A : 4.4 lbs. of butyrometric fat during the 5 days of test, wil'i 
2.x of hutter-hit iire equivalent to a production of 25.7 pints of milk jxr 
day for cows having b permanent teeth; q.iSqlbs. of butyrometric fat in r 
(lays of test, with S of hutter-fnt iire equivalent to 2S,i6 pints of milk 
per day, for cows with complete dentition. 

Class li : ;.()() lbs. of butyrometric fat during the 5 days of test, wit!; 
4.2 of butter-fat, is equivident to a production of 20.2 pints of milk ]>(•: 
day for cows with () permanent teeth; 4.4 lbs. of butyrometric fat in the 5 
days of test, with 4.2 of bnttcr-fat are ciinivalcnt to a production of 22, ,r 
pints of milk per day for cows with complete dentition. 

Class C : ps' lbs, of butyrometric fat in the 5 days of test, with .( 
of blitter fat, is equivalent to a production of 14.4 pints of milk per day 
[or cows with 6 permanent teeth ; 4.1,'' lbs. of butyrometric fat viith t ’ 
of hiittei-fat, is e(|iiivalent to ib.7 pints of milk per day for cows witli 
complete dentition. 

"hs The Fleece of Russian Coarse-woolled Sheep. -- Kovai.nv.sKij s N.,iii (V.h,,-.,,,, 
XoluilruHid II ,la,i'i}tii)ih)imi} (.Xiirinillnre .and Sylvicultun.-}, Vaar pxxil, Vnl. CCJ. 
P]). Jiinmiiy 

The rapid decline of merino breeding; in Riussia, the advent of " arti- 
ficial wool " on the market (obtained by teasing or spreading the fibres oi 
woollen rags), and finally the remarkable stability of the industry of coarse 
woolled sheep rearing or peasant farms, suggested a series of experiment 
with a view to determiinng the technical and economic value of the fleec. 
from coarse-woolled sheep, es|x.‘cially as, in the view of Feuerov, Profe- 
sor in the Higher Technical Institute of Moscow, investigations of this kind 
on local breeds have been entirely wanting up to the present, though tbev 
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;c of great interest, not only for sheci) tearing Init also tor tin- wool in 
jrotry. 

The investigations of the wool of local lireol' in the ]iro\iiiec of \'o- 
•enej (Southern Russia) ami other regions, sought to ileteiiniue ill the 
oeld of pure wool ; (2} the proirortimr of e*i.trse wrsil leont. lining niehnl 
'.uv substance) ami the line wool (without lueilullary subst.iiieef : (.() the 
,cugth and diameter of these wools: i.|i tlieir .stuiigth aiui esteu-iiiilily. 

The conclusions arrived at may lx- summed up .is follows : 

l) The fleece of coarse-woolled slurp is made up of g lends ol wool, 
irse. and fine. The latter can, in jioiiit of teelmie,d in'.,iiily, le] i.iee lueiiao 
Aool in many woven fabrics, Ix-iirg stronger tli,iu the hitler. I'lie table 
howing the results obtained by thisaml alsii.itherevpeiimeulers w illi leg.inl 
a the strength of dilTerenl wools, biitigs out eleaily tiie l.iel lit. it. while 
,ir merino wool the breaking load does not exceed 000.1 100,01 ; gi.mis per 
guare micron, for wools of dilfercnl coanedletrc b.ecls this load I'.uiis 
between 0.OT4 and o.ogo gr.. and is only below bie.ikiiig stiain ..t nieiiiio 
uools in z or J cases. Owiiig to their great 'tieiigth. th.se w.-.K will be 
oiluable for woven fabrics reipiiri'ig great stieielu.ig |Kiweis. lot lust.ie. .' 
■neks .and stockings. 

With regard to the econoinie .sideot the ipieslioii. a .■.mipaM^'in ot llu 
respective prices of merino wiu.ls and thoo-..! curse woollcl sheep shows 
that the latter, which averages 40 " ,of line wool, does not teleh a piur (U . 
pirtioiiate to its value, fetching oid> a little iimre Ilian Irdi that it lueiiiio 
'vool. If the importance of the flue w.i .1 m shee]) with . oai'C llee.r weie 
more appreciated, and manufacturers scparale.l the lim- lii.m the e.ui-e, 
they could then pa.v one and a hall times to twic- as mmli for ih. c.aise 
mxil as they do at present, and be useful lu.lli lo u-ns aii.l grow. is, .\l 
the same time, the exact valuation of the wool ft. an co.irw ll.eecl amiiuls 
.u'cording to its contents of iiue woul and the <|ualitv ..1 llic l.ill. r, woiihl 
iiiruish valuable inrlicati.ms for improvements m she.-i. bi.e.lmg 

2) The investigations of the wool ol K.ir.ikul di.ep .li.l not b. 11 
Hit either the views liel.l in ]>raetiee as to the .■oarseiiess ..f wo,, I ,,1 t iis 
breed as compared with other coarse woollcl luee.ls m rlli,- ,.lt given a.lvic 

hat breeding rams should he seleete.l on Ihe Iums ol e...u;, u, sc,t 

,„r was .any rehitiousliip ohserved hetweeii tlie .luauttlv ol hm- wool an.l 
he (lualitv ol the fleece in coarse-woolle.l hr. i ,1s, 

a) the first rc.piisite for llu- imi.rovemeiil of di.q, icimg .,u.l 
,f wool production is the ctea.ioii of a spe. lal cenlral mstituti.m m 1. 

tudy of „„o;- from Mu- movph,. 

ngical point of view and com, are, 1 the results ol 'f ; 

CiseoLined by M. m.vsa.,.k 

hcep, the coarse woo! (/. e. that cimfammg t " ' “ , , , 

..arse-fleeced sheep is polvniorjahous as regai.K Ihe hum .1 ■ ■ s 

,1 he sLl epidermic scales. .Vs regards the .leteruunatum oMh, hm d 
iron, these two characters, it wall only be ,.o-sihle alter an altentixe stmix 
,1 the variations ,5eculiar to a given breed. 
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M..J - Experimental Rearing ol the Silkworm in ^^THimbars”, in Southern Iiaiv 

Rt’CCI I'lKTKO, in Lt SiuzKim spcrimtntalt a^rarh- lUiluini, Vol. p[v ‘ , 

Mention is made of the first descriptions of Persian “tilimbars " 
previous attempts at rearing in ” tilimbars ” made in Southern Italy : 
eliiefly by Piof. Li;on-aki)I at Portici (Xaples). After the Law in fa\. 
of silkworm rearing was passed in iyi2, the following years witnessi-.' 
large increase in the number of trials through, the initiative of the Minic: 
of .Agriculture. Sometimes the results were inadetjuate owing to mist..’M 
in construction or position of the " tilimbars ”, so that they did not fie: 
a sufficient shelter and e.xjMjscd the silkworms to sudden changes of 
rature. In most cases, however, the results were satisfactory, ihus, ; 
the rearing work undertaken by the .Agricultural Travelling U-ctiircr 
Institute of Henevento with the native yellow race, the " tilimbars ” pnn 
ed effective as regards yield, and fnrnisherl silk with properties .someuL 
better than those possessed by the same worm reared for purposes of c .11 
parison in the nurseries. In any ease. " tihmbar " rearing gives prorai, 
of a large saving in installation and labour expenses. 

A detailed description fidlows of the rearings undertaken on a jii 
perty of the Royal Oenologieal School of Avellino, with the ycHii 
” Ascoii-Clementi ” breed. The costs of construction of a " tilimbar 
I j X lb ft. amounted to £ j. ' s «</. that of the I'rinli " pezzoiu; 
(flame) placed therein to ps.b'y. The weight of eggs bred was 1.030/ 
and the total cost £ 7. bs. (‘>s against £11. os. jd. tor breedii 
in the nursery on hurdles), inelnding a depreciation for the tilimbar 
etc. rated at £ 1. 7.S. bd. The most important results are appended : 
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In order ui study the effecls which rearing in the " tihmbar " producc- 
on the quality of the silk, an examination was made in the It xperimenlal 
Laboratory at .Milan, of the cocoons obtained in the “ tilimbar ” and thon 
obtained in the nursery. The following were the piincipal results . 
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Conchisioii. — The " lilimlxir ■ furnishes n luvsible soUiiiun of iho 
;,!ohlem of rational silkworm rearin- where suitable lueniises are want 
;i-s, as it is dearie proverl that on this inethorl crxaxuis of ^ekh! i|nahtN'. 
,\en of fairly delicate brtvds, such as the native yellow, can be obl.oiiea 
,i! cost prices below the selling ])rice, even in nnfav.mrable wars. 


h'ARM EAGLNl'lvRINf. 

Official Trials of Tillage Machines in France. sm.mh. ihsks m / 

..Mcn/Zurt' Year Sa. Nfv\ Sirits Vnl \<i >. jm. i j ; j ,1. r.in- 

April :<!. 

The new series of trials of tillage machines organi/.ed 1 )\ the I'lencli 
Ministry of .\griculture took place at ('.ournay-sur-Marne (Seine it l»i.~e) 
between April 4 and 13 of tliis year. 

These trials, like tho.se of ('■ligny ,mil of Cheery Cossigny m l.ist ,in 
'1111111, are carefully eoiitrolled, that is, liesides the pulilic lii.ds, otiur 
(rials are carried on witli tlic same iiiaehiiies under the diteetion of M, Uin. 
■KUIANN’, director of the Agrienltnral Maehinery lixpeiiineiit Sl.ition, for 
Jays and weeks in order to test the work done, the eoiismnplion of iuel, 
(he power exerted at the draw-bar etc. 

Twenty-two machines were entered for the.se tri.ils. Iml owing ehu lly 
to difficulties of transport only about a ilo/eii were presented. Tliiw', 
however, showed wliat progress lias been recently aeliieved in lliis line. 
The following are some of tlie maeliines llial were tiieil : 

1) Two .MoilI'I, agrienUnral traetors, one 25 nominal ill’, wcigliing 
14(10 lbs., and one l(> HP weighing 3440 lbs. The smaller one is teinaik- 
.ible for its adaptability, having been able to haul .1 pnlvevii'.er over 
ploughed land without in any way injuring the work lione. 

2) .\!i .Aveky 35 HP, tractor iveigliing u .550 lbs. which woikeil 
very regularly. 

3) 20 brake HP, 4eylimler Pmek.son tr.ietor weighing mih 50(0 
lbs. It showed great regularity of wmk and adaptahilily. 

4) A lItssv,vi.i.Ky tractor of earefitl eonstnietion, 

5) Tokk.vXIi P)HKC,in';.s.siT,s rotary digger provided with powirlnl 
tines niounted on parallel shafts. 

6) Totr.vn'd llEKiirit-ssks motor plough, 

7 ) Dubois plough joined to a 4 wheeled two eyliiuiev jo 111', ver- 
tical motor. 

Together with the above, a strong tipping motor Corry of the ' Sti r 
ling n type was presented. 

-I - A Cooperative Society lor Machine Ploughing. M'x iosoiimiss in / ion»( 

.1 AaricuUn-f f’ra/ijii., Vi-.ir .s.i. Xt-w Situ--, VmI. X' s. Hi i O'. I'.ni', .'I'Ol I'pi'' 

A cooperative society for machine plorrghing wars formeil in jaimarv 
Ilf this year at Mossais near Confolens (\ieniic, Pranee). II is eomposed 
!if eight members whose farms extend over 57iS tieres. The fields are 



AGRICLL'n'RAL MACHINERY ANI> IMPLEMENTS 


863 

situated close to each other and near the farms, they are from 
to 62 acres each and on flat or slightly undulating ground, thus being in 
respects favourably situated for plonghing by machines. About one thn 
of the acTeage is heavy clay, the rest is loam. On the former three pair . 
oxen cannot plough more than half an acre a day. 

The Cof)perative Society has chosen a 25 h. p. Case tractor and a thiL, 
furrow Sattlcy plouglr. The tractor cost about £ 525 and the plough £ 51 
the expense is borne by the eight members in proportion to the arc... 
to be ploughed. 

The .Statutes of the .Society are copied from the model drawn up 1, . 
the .Ministry of -Agriculture. 

The yearly subscription of eachraemlx;r is 16 shillings and the supple- 
mentary contributions may not exceed £4. The expenses of all kiul. 
will be divided every month pro rata of the acreage ploughed during tin 
time. 

The order of succession in which the members ate to use the out lit 
is .settled by drawing lots and when the machines have been round oik-,. 
the order will be reversed. .A preference, however, is given to the heavier 
land which is to be ploughed (luring fine weather. 

The society has tjcen granted a subvention of about £ i6o by the .Mi 
nistry of Agricidture. 

'.yj ■ Quiekly-detachable Plough Shares. - 1 uim .Wu-s, vui. .\x.\vii. n- , f 

pli. Chioij'o, I'fhruitry 

The new Umerson lirtintingham ploughs ttre fitted with a quickly de- 
tachable shttre which can be removed, it is claimed, in thre-e seconds and 
replaced in live, without requiring the use of a single tool, "not even a wrench. 
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I. shows the studs in the share, the sh.ts in the Isuh- of tlie |-loit';li 
iial the levers on the mouldboard ,ind IhkIv. nhieh hold tile sh.ue m |>,m 
tioii ; fig. 2 shows the studs in the slots re.idy lor loekiiig and lig. ; the sh.iu- 
iolidly locked. 

y , - Slow-speed and High-speed Motors. kis..-, mw. mix in .i i 

culture Year :■! .Nt-\v N,.>. :■ aiivl iit 114 .iti'l \ •' 1 

Pari?, March 2 y anti April <>, i-ai' 

111 this paper a compari.son is made between slow sin-eil ,ind high 
^peed motors. The writer considers the hitter the moxt .nh .inl.igeoiis, 
Ixcause they are less bulky; rmieh easier to>t.irt. aiid le-s liable to tlie we.ii 
.iiid tear due to shocks and vibrations which do not. a- -ome eii.'ueoiisK 
believe, increase with the speed. 

In support of Ifis views he eotup.ires two i(i 111’ motors of reei iit 
i-onstruction, having the following dimensions etc. : 

U..:l| -l-el 
an Ird ta>-t.'l 

NuinK'r I'f cyliii'Kr' i , 

Huro (inilUmcUTs) . . 

Stroke (nullit)K’lt-rr-) .... i..- 

N’liiuKr uf rcvolutii'ii’' |m- ninmii . . , i....r 

In a properly managed engim* tlk-rc sliotil.l In* no >luvk ai ilu- cii.l n| 
llic stroke, as this ocems only ulun too nnuli play is U-lt In-tua-n ilic 
conuecting rod and tho crank, and biawcon tlu- shaft and its hearings, 

There is. however, a certain shock at the nn'iiunt ot explosion \iltii li 
acts on the iimor surface of the comiucssion iliaiulK-r an<l <ni tlu- lower 
'Urfaco of the piston. The elhct of thi’' slmek may l>e consnlerahle when 
tiirly ignition is exaggerated, and it oecurs in all motors inthpindeiith 
■if their speed, At the moment of cxi)hision a sinhlen ineieaM- oi ptvsMirci' 
produced and is transmitted to the junction of tho piston with lie- eomiia i. 
:ng rod and to tliat of the latter with the crank. 

The pressure in kilograms per square ci-ntiim tie (i kg. pn mi- i p ; 
ihs. per sq. inch) is easily calculated from thi’ iiidt<-alor thagrains .nnl i^. 
Mr the two machines, ns foll^iws : 

vi,,ve , .1 111 b • )- ( ! 

Milxiinuiii jnks-iirr ikilos jH-r ->|. «ani ' ' 

I'lital pn-'^-^urc un pisti'ii - i.' 1 • 

Ratio of total prk<>URS • 

Thus, as the sudden pressure on the coiineetiiig rod and crank is ncaiK 
ioiir times greater hi the .sliiw inotm than in the rapid mi<-. tin- wmkiiig 
'iirfaces in the two motors should be in the .same ratio to eai h ntlier, 
^vhereas they are relatively larger in the rapid motor. 

The wear and tear of the parts is proixntional to the number nf cx])lo- 
sions in the unit of time and is repre.sented by the prodiu t of the above ratio 
;>t: and I bv the ratio of the numtx-r of ixplosions per miimie 
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Slow Spml Hiuh 


motor mcit‘>r 

N'umlxrr i>I i-xj)I<»sions jK-r minut'.' 2<x» Juki 

Katin nf alxtvc iiuiulK'rs <> tLt i "m 

Kalin nf t<Kal J)r^s^uT^.■s V‘'i i ')" 

ILilin (imxluct of iilx)ve nilios) 1.26 loo 


Thus the deterioration due to the effect of the explosious is i time 
greater in the slow engine than in the rapid one. 

The vis viva (the ma.ss of a body multiplied by the square of its veloeiu 
of the working parts, which, it is claimed produces vibrations and losses 
of energy, is 3 '/^ times higher in the slow speed engine than in the otlu ] 
one, inasmuch as considering only the piston and its weight as a functiuii 
of its area, the following data arc obtained ; 

Slow •ipctd lUgh spctti 


motiT motor 

XvitniKT nf rcvtiliiUojis {kt miimlf 4nn i:ou 

W'lndly nf piston In metres jier scrond .{.05 4 Sn 

Jsfpiart of pistim velocity 1^,40 :^,n( 

Area of piston fsq, centimetres) 

I’rofluct of stjuare of pistfiii veliKity by area of pisinn . 5307.4 J4(»5,V) 

Ratio I. on 


On applying the above method to the e.xaminatinn of the injurious 
effects of the vibrations of the coimecting rod, it is found that they arc 
nearly seven times greater in the slow sjreed motor than in tlie liigh speci 
one. The wear by friction is also greater in the former. 

The conclusion that the writer draws is that from every point of view , 
including also the consumption of fuel, the slow speed is inferior to the higli 
speed motor. 

674 - New Method for the Detection of Unexploded Shells in the Field. — iiovi k 
J.\CQt.n‘s in La Nature, No. pj). .J3')-i4o, Paris, April 8 , 

When shells fall on very wet soil or when their fuses are defecti\ i.'. 
they often bury themselves in the ground without exploding ; their 
presence in arable land is a soitrce of danger, as when struck by a plough <>r 
other implement,, they are liable to explode. 

Owing to several fatal accidents to ploughmen, in France, due 
this cau.se, M. Gutton, professor of Physics at the University of Xaiicy, 
with the assistance of M.Thiry director of theMathieu deDombasle school, 
devised an induction balance for the discovery of buried shells. 

It consists of two Hat coils (fig. i) Aj and connected in series on tlu 
same circuit and traversed by an alternating current inducting two neigh 
bouring coils Aj and Bg also connected in series. In these the winding 
so arranged that at any givi n moment the electromotive forces are respect- 
ively contrary. 

The coils are 27.6 inches in diameter. Their wires are w'ound, at the 
rate of 20 turns for .the primary circuit and only 10 for the secondary one, 
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two light wooden sieve lumps slreiigtlieiieil liy two cross piiecs 11 
-he two couples of coils A, Bj ami A, li, wa-re exactly idciitic.il their cl.r- 
reiiiotive forces would balance each other ami the telephone 1' would he 
slciit. But considering the iinjrossibility of obtaining perfect idcntiti' in 


P 



i; .1^. 1 , — I’hiii of neW i’l liU'li‘1 1 Jt.il.in. t- fi»r t lu- .J« t' • ll •n .■! uii* "I» I in tin In M . 

:he two couples of coils, u re>'ulatinj; deviof ca]ial)lo «»1 iu'utiali''in:4 flu* mn- 
:iial iiuliictiou of the two circuits has been adilcd. < Mi c.u !i "f the rinniitN 
,1 small coil of 4 turns of wire is inouulc<l. onr <>f these c<m!' IniniL; within 
the other one Cj on a common (liaineUT. Tliis loialiou. hy modifying; the 



I'ir-, Mr'hu-I t.f l.H.'Oiii; -Ii.lK ill si-l-l 

tmlnal induction of the two circuits, allows the halancc to be rcKulalcl. 

When a mass of iron occurs in the neiulihotirlKKid <tf one of the eoip 
lies of coils it produces a dissynietry which prevents cnju]x-ns;,lu.n and 
causes the telephone to emit a .sound. 
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With tills apparatus, 3-incIi shells buried at a depth of 16 inches li.c, 
been detected and even 4 inch projectiles at a depth of over 40 inches. 

Tlie alternating current is produced by a battery P of 4 dry cells, kv 
an interrupter S. The induced current in the interrupter coil charges ai: 
discharges a condenser F. 

When the apparatus is to be used, the two coils are suspended by t« 
vertical sticks from the ends of a horizontal bamboo which is carried I ■ 
one man in such a way that the coils are kept near the .surface of the fid : 
to be explored, while another man wearing a telephone head receiver aisi 
carrying the battery and the rest of the outfit duly connected with tl,i 
coils and slung across his shoulders, follows at a distance of a few paces 
When one of the coils pas.ses over iron, even if it be an empty can ii;i 
the surface of the ground, the telephone produces a sound which varies, 
however, according to the position the iron occupies, whether on the siir 
face or buried to a certain depth. 

This induction balance is easy to manage and two trained men e,,i] 
explore with it about eight-tenths of an acre ]X-r hour. 

0,5 Review of Patents. 

Ttllii:': mjchiiii's iiiitf inif^lt'incuts. 

UniU'fl Kintiiltfiu >f;iminlly t.pcr.iU-.l niivIiMii'in for i-uMiini: a ; 

ilirii'iult the Mii! 

I’tiilt'tl Stalls I f/.’ niltivatoi, 

t j;: 7*>\. .\l»r;i-!i;r for dibk harmw 

j IiW'i i i-vltntiiJialiuK altavliinciit for aillivators. 

I I t i:'> “vd-v altaihimiu. 
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<nb Hydraulic Fill Method Used to Throw a Temporary Dam Across a Wide 
Stream (n. l- n Viil. 7_', Xn. 7 fi, I>]>. 7<j(-7.jS. \iu I)i:LVint.. ; 

1715 . 

The Iin[)crial Valley in Southern California and the northern part <n 
Lower Calihjrnia (llexican territory) is irrigated by water taken from tin 
Colorado river just abrrve the international boundary line, The flow of 
the stream seldom falls below 7000 ft per second which is ample for the 
needs of the irrigated lands. 

In 1915. however, the flow fell below the above minimum thus endan- 
gering the supply of the valley. The Calitomia Development Co. which 
owns the main canals and sells water to the mutual distributing companies 
in order to save the crojK determined to throw a dam across the stream 
thus diverting the entire flow into the irrigation canal. 

I'or various reasons it was not advisable to put a permanent structure 
across the river ; besides, inmiediate relief was needed. It was therefore de 
t ided to build some temporary earth lillefi structure, and as dry earth handling 
methods could not tx‘ adopted as only the light alluvial soil could be econo- 
mically used, hydraulic carriage methods were resorted to, using the heavier 
materials which arc to be found undcrthepresent stream ted. These eonsist 
of stones up to h inches in size and a mixture of clay, allin ium and gravel 
which when wet h:is considerable strength and comes through a 10 in. dredge 
])i[)e in lumps as large as (> or S in. 

It was proiX)sed to deixisit this heavier material along the centre line 
of the dam, so as to form a coa-, while the lighter slnff would be carried nil 
by the water and partly lost amt partly deixisited on tlie upstream ami 
downstream toes. 

A 10 inch section dredge with ladder and suction jripe long enough 
to reach to a depth of 1 5 ft. below the stream bed was set to work on August 
12, The river at that jxiintwas 900 ft. wide and h to 7 foot deep. In 14 
days the dredge car ried the dam to an elevation of 12 in, above water level 
and within 250 ft. of the opjKrsite shore. As the till rose, two lines of light 
]X)lc.s about fi-et apart were jetted into it and quantities of willow and 
Cf)ttoiiwond brush piled against them to form two fences between which 
materials were pnmjx’d until the dam was 5 ft- above water level, the 
result was a dam with a base width of about ft. and a crown of juft. 

When the work was started the velocity of the current was 2 to 3 ft. 
per second. As the channel decreased the velocity increased and at closme 
was alxint (> ft. 

As the stream is subject to rapid rises, arrangements were made during 
construction so as to be able to cut it easily, by light blasting, in two places 
and quickly create two r50 ft, channels. 

Before beginning the closrrre, the bottom was carefullj- lined with 
alxnit HI non sack.s filled with heavy material pumped up by the dredge. 
The closure, which was made in a water velocity of about lift, per see. anil 
at the last instant in a depth of alxmt 22 feet of water, was effected with 

(1) Siv Iiloi II. rlaoh. I'lii, No. -,15. ' 
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■jiii aid of cottonwood and willow brush. This cousi'^tod Vv'uuj^ 

,to 10 in. thick at the butt and 20 to jo It. long. 'IVo i '4 in. stirl'^i'.ihl, ^ 
,u:re stretched across the gap to afford support to the Initts id the Mning 
:ries while bundles of brush weighted with e.nth idled s,uks were thnmii 

1 togethei with the dischaige of the dredge. Closure was elTeeled on 

i-pt. 20. 

The structure remained intact till 1 lelolier when owing lo .i rise o! 
he river it became advisable to blow up the closure sralion. 

According to measurements, the d.iui eoiU.iineil fiooo enhie wirds 
t material while the pumping records indicated 40000 .is the ipi.mtiiv 
lised. The difference is probably due to the line m.iteii.d washed aw.iv 

The cost of pumping was as follow, ; 

IviLbtlur . 

FuoJ oil (1 \ o.Mi vulsl - . - lU- 

Othor oil vtf 


On the basis of 40000 cu. yds. pum|)eil lhi> would give a eiot of e.- 
.vMts JK't cu. yd. The length of pmnping line wav never gie.iln tlian 
i"0 ft. 

The total cost of the woik was as follows . 

Iv'irihwtilk (limlst i 
Hrui*h and pojt-ji 

S<K'ks 

Wire 

Cable find elanip> 

All labour 

Id jXT kt’nt for «iii]HTvi'vi..iii 



Against this cost should lx* set the iiicTc.ist'd revH-mu: frtnn s ;n(i to 
' 1 200 per day from the sale of the water. 

It is exi^ected that the piesent structure will in pari lx larrifil away 
high water but that a considerable base will lx letl as a fcfrmaii(*n l"r ii 
•inilar structure next year, sJioiild it prove necessary. 

■7 - A Dry Heat Sterilizer. - Ata’-'TJAS r. hi ihf w./Vh<»-s' / /<». .«»(/,. vui j.i.w 

Third Syrit'js, Xo. y,)H. p. Iv>ndfjn, January i, joift. 

The excellent results that follow sterilisation of tlicMdl liavc l*ctMi r{‘- 
f '^nised both by scientists and by practical men. 

The principle of the operation is to heat the soil to a tcinperatiirc 
'k-]\ will de.stroy any animal or \x*getable (irgaiiisni that it may contain 
I that might be liarmful to crops. 

The original practice w'as to circulate steam in the soil, but tliis inc-- 
ni is onerous and difficult, exce[>t where the oiymtitv of soil tu tx* trevited 
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is sufficient to justify the outlay. Dry heat sterilisation 1 ms tlms lieen 
resorted to, and has been found more suitable for the small market j;iovvcrs 
and private gardeners. 

The stove illustrated in the acvonipananng ligures {lig. i general view, 
fig. 2 horizontal section and fig. j longitudinal sivtion) is suitable for the 
rurpose; it is built entirely of bricks and will eon.sume aio’ kiuil of fuel .is 
veil as garden refuse. 

The floor on which the soil is placed is heated by four lines under it, 
unning from the furnace at one end to the eliiiniiey .it the other. ILs 
length may vary, according to renuirenients, up to i^feet. The iweiall 
.vidth is 4 ft. 6 in., the furnace is i ft. o in. wide, tlnmgb it ni.iy lie inaile 
aider wihen it is intended to burn chielb refuse. Theeliininey r.iiely need 
be more than 4 ft. over the floor of the steriliser iinUws the stove is sitiuited 
between high buildings. Tlie outside walls ate r.iiseil the height of two 
bricks from the floor to hold the soil and to faeilit.ite covering i! during 
the proce.ss of .sterilisation. 

Once the stove is heated thoronglily. the Uani>er.itnieof the.'-nil teaches 
130° to 140“ 1‘. It is left for two or tliti'e honis, when it is tinned ,iiul 
left again for a similar period. 

The heat is more accentuated when the soil is in a moist condition 
(but not excessive!) ) and kept covered with bags. The tcmiviatuie to which 
the soil is heated by tliis means is certainly lower than when ste.iiii sterilisa- 
tion is practised, but the length of time the soil is kept at sm h a leiiijX'ia- 
ture connicnsates for this delieieucy, and ev)«nieiice picwes the result to 
be equally beneficial to the crop. 
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(j:s - Influence of the Size of Farms on their Cross Yield. i.i lo'.n 

lur fxahtc WiTlschtflxjvrxchmx .hrlnr-, \.il, Nos. -■ .iii'l 1. I'i' .'n-.s.. 

Jena, , , ■ ■ ,1 

The methods of enquiry .adopU-cl hy Oermaii writers in (leVeriiunnig the 

relations between the size of a farm and its gr<iss return are lirsl dealt with 
It i,s noted that the results of certain farms liave been generally ascertain- 
ed by the business books and question sheets, the farms iK-m.g altetwaids 
classified according to size. It Iras not Ix-en possible to make use of the ,ie 
count books e.Kcept in few cases, and most of the aeeoimts weie not ecei. 
classified and checked by the enquirers. Anioiig I he ligures detei muu d i> 
the German Agricultural Accounts ( iffice only those lurimhe. by the ieut ^ 
scire Landwrrtschafts-Gesellschaft ” (Germau Agrieu Itural ’ 

be utiUsed. The enquiries of German writers therefore havi- uni - ^ 

cleared up the problem, and this can only be done by com|>armg he t 
obtained by tire proper keeping o[ accounts on a 
is held that tire enquiries made since ijioi l)\ tlu . % s ■ ■ • 

lariat, which to-day cover 2.S7S closed accounts, are more aMur.itc lion. 
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Table I. — Gross Return per Acre with Forest. 
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T;U!I,i; II. — Comparison beta-een Gross Return of Small farms 
and other faitns with forest. 
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Table III. — Gros^i Return ieitiuud l'»ris( per Jtv.- rn< tisIc.I .lf<.r 
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this standpoint. These accounts are kept on a uniform system on peas,,; • 
farms, and are continually verified. 

In the following chapter the writer refers to his investigations for t;. 
purpose of ascertaining, by means of the above material, the relation b. 
tween the size of farms and the gross return, for Switzerland. By “ gn;. 
return " is meant the gross final return of the entire business, that is, t! . 
gross return of all branches of the agricultural undertaking. There ,;u 
considerable difficulties in the way of determining this. In order to cin,, 
pare the gross returns of different farms, they must be determined on tb. 
same metliods, or at least according to uniform principles. At the reqiu 
of the International Institute of .\griculture, the writer formulated prinnp 
les for the estimation of the gross return based on the method adopts , 
by the Swiss Peasants’ Sc-cretariat (i). The enquiries made by the S«i- 
Peasants’ Secretariat determiired the gross returns per acre h'ilh and u i'f/;, < 
forest ; th" writer [rroceeded in the same way. 

Table I classifies the gross returns per acre with forest according n 
the size of tire farms. In Table II the gross rcturir of small farms state; 
as Kio is compared with that of the various other descriptions of agricnltiiiM 
undertakings with forest (see following page). 

It appears [rmii this that the gross return per unit of area incrc.iw 
regularly in proportion as the size of the undertaking diminislies. Tli 
influence of the size is so great tha it is evident even in the simple yeari; 
results. The constancy of this relation is tire more striking in view of th 
fact that part of the farms in rinestion undergo changes from year to vi-.u 
The accounts moreover are kept under different conditions. Part of then 
deal with intensive cultivation rrf the Swiss tableland, while others rehrt 
to farms in the high inonntainons regions. The farms are not selected, bii 
are admitted to the checking scheme following upon a simple entry. I'nu 
all these facts it is concluded that, in enquiries of this kind, the mmibi 
and accuracy of the observations arc more important than the qnestic 
whether the conditions under which the results are obtained are comparabl 
with each other. 

The calculation of the gross retnrir may be affected by the area uiuk 
forest and pasturage. In the en<iniries of the Swiss Secretariat the fou- 
is only considered in tire “ agricultural ’’ account in so lar as it may ser\ 
to supplement the farm work proper ; its effect therefore is slight. T1 
gross yield is also calculated per unit of area without forest. In Switzerlaii 
it is not usual for pa.sturage of any extent to belong to the farmer, e.xcept ; 
certain parts like the Jura. In others, pasturage is in tire hands of agrici: 
tnral .societies and corporations. The yields of these pasturages, w hich ;i 
not included in the area of the fann, increases, though very slightly, the cm: 
parative gross return per unit of area. In order to measure this incrcas 
the waiter calculates a ' pastirrage factor ”, reducing the quantity of fora; 
consumed on pasturages outside the property to the veld of grasslar 


1 1 ) Sac. ill I 'JI t. Jpp i'l ; J.'.s. thci'i ridc liy Dr l/iiir cmit'cil : I'liiicil'lcs Sir ri c]iiii.!li 
mt IiUeiTi.UiiMi.il of ALTitTiUunil Autmiiis 
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,it average productivity by estimation. On innltiplving tlii- t.ator l.y ilu 
r,turn obtained per unit oi area of the l.inn, there is'olttamed the moss 
return of farm working including pasturage. 

Table in indicates the gross return without forest (ter acreof niitou 'ted 
.iiea, and Table IV compares the gross return of small f.inns taken as 
too) to that of various other descri)itions ,if [arnis vtuhout fotist (see 
.ilxrve). 

These figures also show tltat the gross returns increase in [irojiitition 
.IS the size of the farms diminishes. 

The writer has also classilietl the figures asccrt.iincd he tin- Swiss 1', a 
-ants’ Secretariat according to the diiterent syst-ms of eiillivation .nulsi/, o| 
'arms. The results for some of the (uineiiul groups (or the ve.os Irio.( im ; 
.ire indicated in Table V. 

It is also seen liere that tile largiT the f.iiin the 'in.ilUi tlu- gioss u. 
turn, but cxceptiotis are more nninerotis than in the T.ihles wlteie all the 
(arms were taken into account, owing to th- tail lli.it in T.ihle \ the \i ii- 
.illeet the results, and the nninher of compKto.l .lei omits tor nianv giou|K 
is still so small that the personal inihtence of ilie fatmei. (he position of ilie 
inarket, the system of working, natural (aetors, etc. m.iy 'till make llu in 
-elves felt. All these exceptions, however, eannot nioihty the I’.u 1 lli al Ilie 
gross return is larger in ])TO[)ortion as the I'.inn i' 'iii.dloi, .1 la. I uliieh tin 
writer regards as being seientilieally establi'lied fin Swit/.eil.iinl. 

The enquiries of the .'iwiss IVasants' .kcerei.iiiat .il-o show wli.it poi 
tioii of the gross return is used lor su|i|ilyii)g the (.irnier's lamilv .mil wh.it 
(lortioil is sold on the market Taking an average oi the voai' loot i<|i ; 
the aggregate gross return (with lore-t) w.is utilised .v shown in TahK \ 1 


Tahm- \\. - L'tiliaalion .j ihc 

.hvm.’. lor I'pi 1' 

lu ‘on! .. i!l< / (tr.A/ 

*i 

M.1 

ffl Cl III 

1 ..1 1 . 1 ii.iii 

ilol.Kt. i. .t !. Jot 

Small 

Small iK'.T'anl . I.v-I' 

IV’cisant farms 

I.iirgc peasant farms ■’'‘•‘I 

Iviii’m' farms 

, .. .s •. 1 

, ' 1'. .’1 • ' 

1 ; “■ ' ‘ 
, <1 1 { M 1 ’ . ' 1 1 f 


Gkiivnil -■wr.sL’ii' • . 


The figures sltow that not oidv the gro-' return Iml even - do:- on Ilie 
market inereas, per unit of area in |iro|iortion as the 'i/e ol Itu (anus di 
niinishes. 



870 


KtRAL ECONOMICS 


It is well known that small farms use a relativel}' larger quant it 
produce for supplying the farmer’s familj' than large farms. 

In the next chapter, the results of the enquiries made by Ger;. 
authors are reviewed. It is concluded tliat in Germany too, the incri 
in the size of the farms reduces the gross return. The materials on ui, , 
these results are based are still insufficient, but it is believed that more 
tensive and precise enquiries would confirm these preliminary results, 
consideration of the economic importance of this que,stion both from the ; : 
vate and national point of view, it would be advisable to continue these i 
quiries in Germany, and endeavour to obtain a definitive result based, , 
scientific investigations. This would be most effectively secured by cn ,; 
ing central Agricultural .Accounts Offices, whose duty it would be to chc 
a sufficient number of farms in each region by keeping careful accounts. 

In the last cha|)ter, the causes to which the larger gross return of sm, 
farms are to be ascribed are enquired into. l!y calculations and talil 
it is shown that the higher amount of yield is chiefly due to the fact that mu. 
farms are relatively better supplied with cattle, which also results in an c 
hanced value of crop production. Hcsides these, there arc a mimber 
branches, such as arbiiricHlture. vine-growing, bee-keeping, poultry-keepi 
and market-gardening, special to small farms, which contribute to incrc:i 
the gross return. In addition, in calcnlatiims based on accunts, the ri 
paid by the " private "account to the " agricultural ” account also incics- 
the gross return of the farm. 

lunally, some (tuestioiis recpiiring still more thorough study iu ord 
to solve the problem of the best size of farm are touched upon. The clii 
points to be determined by tliornngh enquiry are : the amount of rctuni 
produce of the soil ; the influence of the quantity of livestock on the lir 
gross return of the farm ; the productive capacity of farms generally ;i’ 
fields in particular for home supplies and the market. 

Probably the small farm yields larger money values per unit of ar 
and also produces a bigger money value for the market, but at the sai 
time furnishes less of nutritive elements (thermal units and starch valia 
for human sustcnaiuT than the large farm chiefly engaged in growing ere 
for the market. 'I'lie writer proves by ealonlalion that the largei the nil 
ber of livestock relatively to the farm, and consequently the smaller t 
latter, the lower is the production of nutritive elements for human foi 
His figures suggest that the large farm, chiefly engaged in crop-growing 
the market, is of special importance in countries where industrial wages ; 
low and where the jieople live chiefly on vegetable products, but that 
countries rapidly increasing their national wealth, and where wages, t 
exportation of mamifactured products, and the consumption of meat : 
oil the increase, the importance of small farms likewise grows. From t 
point of view of intensive livestock production, tliere is certainly a dill 
dice between the productivity of the large and the small farm. F'roni t 
point of view also fresh enquiries arc needed into the gross return of diffen 
sizes of farms. 
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INDUSTRIES DEPEXOrNGOX PLANT PRODUCTS 


AGRICULTURAL INDUSTRIES. 

679 - ** KatUnil Wheat Bread**. — L’A^tic*illura Oiscam, Year \T1, Pali S, pp j. 

ITnri-nK.-, -April pi. 

In the municipal bakery of Bergamo (Italy) the manufacture of 
tiiral wheat bread," 1. e. bread obtained from the whole grain, hacl,, 
undertaken with excellent results. 

The wheat after careful cleaning and sifting is put into a bath of l i 
warm water in which it is steeped for 48 to (x) hours according to its h o 
ness. During this steeping the wheat is " vitalised ”, that is to say 1; 
germ begins to develop and the constituents of the integument softep 
change in a marked degree. The wheat when vitalised to the reqnin d ,. 
tent is init into a grinding and kneading machine, where it is convert 
into dough, from which the loaves ready for baking are cast. All niiili 
operations are thus eliminated and with them every risk of adnltcrnTri 
and deterior.Ttion of the flour. The " natural bread" is grey iu colour. 1 1 
very pleasant odour and taste, and nmeh sujrerior iir nutritive ciiuilitii'. 
common white bread, being rich in fats, vegetable lecithin and pepsin. 

As the whole of the wheat is utilised, the retnrn.s are very high : at i 
municipal bakery of Bergamo, in I'ebrnary i()i5.the wheat converted ii; 
bread yielded for 100 lbs weight, an average of 136 lbs of "natural brciul 
with an average of 2() to -’7 of moisture. On tlie other hand, wi 
ordinary methods of bread-making, even when flour which gave 83 
bolting is used, I cental of wheat cannot yield more than 102.2 lbs 
bread, reckoning a yield of 120 lbs of bread per cental ol flour. 

The Bergamo bakery sells the “ natural bread" in small rolls of ji 
over 2 minces at the price of 2il per Ib. 

oso - Chemical Comparison between two Fermented Milk Products: the “Lai 

raieb’* of Egypt and the“ Miciuratu** of Sardinia. — Sas.sa .a., in o .sto 
ii-rarit- jhliir.w \'ol. Xl.IN, Pi rt pp. 773*^^*- MieIiiu', 

The product tenned “ miciuratu” in Cialliira (north of Sardinia) wh 
it U largely consumed, niul ” gioddu” in the rest of vSardinia, is prepared 
follow.s ; After boiling milk (cow’s, ewe’s or goat’s, or a mixture of the thr 
for 5 or 0 minutes, it is poured olT and allowed to cool to a tempenil 
slightly above 37^’ C. in a specially made wo<7den \^sel ; the ferment dilii 
in warm milk is then added, the whole is mi.xed and the vessel cf)\i- 
with a piece of woollen cloth and left standing for about 7 hours, the 11 
is then found to be curdled into a doughy mass and the ” miciuratu 
ready. 

The preparation of ” laben raieb ” is almost the same as that of 
ciuraUi ”. In any vessel (as big as possible) cow’s or ewe’s milk is he<i 
without bringing to the boil {up to about So*^C.} until reduced to abf)ut 
of its original volume ; it is then poured off into small vessels and alhn 
to e(M)l to ;,5" C. Next, by mejiiis of a syringe, and without mixing the li'L' 
the surface of which is covered with cream, 5 cc. of ” laben raieb” m 
the (lay before and previously diluted in a small quantity of milk 
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a.l as above, is added for caeli i pi„t ,,f ndiieed milk Tke v.-.l 
:rf, w-rappedin doth, so that it ret.iiiis le,„,«alLire,.f alnml iv’C. ^ 
ijis (during which period it coagtilat.s) , theclotliwrappingis tiuii uuio\ 
i and cooling takes place. 

The analysis of micinratn preparcii witli mw's milk M tlif cliivvi 
,t..ry of the Oeiiological Sch.ml of Cadiari g.ive the u-iiUs dioiwi in 

ible I. 


Tabi.E I. - PcrcctUa^c c-/ " M t " 


Cotnpiineiits 


Milk 

fcruu'iitation 


Milk. aJlfi 

f' hi»til> 
ftrrm-. nijij. n 


Mkitiiahi ■■ 

.tl'.Al i .!.i> 


Mh;t!!.tlU 


Mk lIll.Ull ‘ 


jnMtv 

. . 1 .308 

— 




ram 

. . 13.00 





,u 

. . 3.0 

5 s 




jUT 

. . 





viract 

i 7 .»«> 





•h 

n>i, 


... 



■i'Hty 

. . 0.25 

0.0,^ 


1 . 


i 5 eiii 

. A-.:. ' 





iliiinicn , . . . 

• • "oo; ' 





icar 

. . 1 ,0 > 1 

-f I'''S 


.■ -.M. 

.•.•jo 

Akcrino .... 

. . 

trail- 

ll-U. V 

OlMlU 

Oi.ulv 


The acidity certainly cotilimu-s to iiuTcaM- ov«-n alln tlu ;itl ilay, Iml 
.yond that time the product Ih-cojucs um'it f"r uso owing t** lailyiit t» i 
entation. The acidity is chiefly due to ium-v« latih' .« ids da« tir ;ind mu 
nic). The acidity due to volatile aci«l> ou lUr ;id day wa'^ <» «• ; pt i j.'ui' , 
It* presence of acetic and lorniic acid was nb^Tvod. Ti.ut- .ij iilivi 
dcdiyde w^ere detected in “ Micinratu ” and al-o t-lhvl alfh'-l iu thr |nl 
wing proportions ; 

Atu-r S iK.nirs , . . . ■' i ' pi t i--'-" 

Afu-r I day 

After z flays i.'-' 

After 3 d;j\> .. 

These results prove that during the coiiveisieni into ” untMiriiln ” 
the 3 principal consiituents of milk : sugar, lais ami uitmgeious Mib- 
'tances, undergo well-marked fermertalion, The most nalabk-is tin; for* 
fnentation of the sugar with formation of lactic acid, Tluie arc likewi-e 
Jthcr products of oxidation, such as elh\ 1-alcohol and ethyl aidcliydc, To 
|ti(!ge from organoleptic analyses, acetic ether tb)e.s not appear to be ab.^ent . 
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The pure fat is transformed, but this transformation is the least marki 
The reduction in fatty matter is almost negligible. Albumen and cav, : 
undergo partial peptonisation. 

The analysis of “ laben raieb ” made from buffalo cow's milk gave t! 
result.s indicated in Table II. 


TAi<t,K II. -- Percentage Composition of “ lahen raich 



Milk 

Milk after 

■ I^ahcn 

« l,aben 


Comnjeri 

CompOQents 

liefore 

8 huurs 

raieb • 

• raieb* 

raieb ■ 

t raifxi, 


(frmeiieition feiturnlaiion 

alter i day after z days 

after 3 days 

i laicb . 


Hensity 1-032 — — 

■ 8.27 8.1 f 8.00 y.yj 7,86 3,98 

Water 81.67 — — 

Ivxtraet [8,33 — — 

..... 0.Q71 — — — — — 

Aa<lity 0.20 0.72 i.i8.| i.6.j«> 2,if)0 1.13(1 

Casein ...... ^^03 ^ 

Alb,,,,,,.., O.Kl, ) 

Suiiiir 4.86 — — — — — 

(llyccTitie .More and more distinct traces 


III “ I.aben raieb " also there was observed the presence of peptones, 
ethyl-aldehyile and ethyl-alcohol ; the latter in the following proixirtion- 
(averages of 2 observations) : 

•VfUr hour 
.UUr I tlay. 

.\fUT j (lays 
^ tiavt 

Conclusion.-- “Miciiiratu” maybe considered as not differing chem- 
ically from “ baben raieb The fact of the same prodiict.s of fernientu- 
tion being found in botli suggests that the feiiiients are also the same (i). 
It is true that the fermentation of the sugar, and consequently the produc- 
tion of alcohol, are more intense in “ laben raieb ” and that the contrary i- 
the case in the fermentation of the proteid substances, but only slight quant- 
itative difference' are concerned, winch may be explained b\ the differ- 
ence of concentration of the two products and the difference ir tempera- 
ture of the two countries of production. 

( 1 ) In “ lyUbvii raid)'’, It. Risl an<l J Khoury {AnttiiUs derirnttlul l\islt ur, Vi.l :ft, ]) fii' 
liiuiid llu' 5 I'criiK-iilf:: Stn'/dolHicilliis Hiirillu'^ Itfh-n-iix, Dif'l'iimru'i IchtfiKit:, Scurhiir'^- 

luv. I'.v li hcusis. and M yO'dirnui IfhinsiK. 


n.Lj ]K'T I*Kiii 

<*.30 



INPrSTRlKS ON ANIMAL 


.1 Fine and Coarse Wool of Russian Sheep, s^v n.. < } thu u-.,:: 

•: The Viscosity of Beeswax and the Substances used for its Adulteration. 

l AHRl^ I'I'O, in } i \\>\ NLVIM. I'.iil >. j-1* ; 

'.[.Kli-na, T-iiv 

The writer has applied the methixl of viseosiiy nieasiireineiit to the 
'..tlysis of beeswax, taking the thseosily of iiitroK-iuol a> tlie standard of 
iiU]>arison. Ihe results ate ttiveii of the ineasiirenierts lu.trle n«)t ojily 
, th virgin wax and bleached wax, but also with the snbq.mci s mo>l used 
,r adulterating these luoducts. The following T.ilile teproduces the 
;,\ima and minima found for the viseosity index of the dilTeu nt Mib.t, lin es 
:,tio between the time taken by the snbst.mce in <inesiion and that oe 
[lied by uitrobenzol in flowing between j jKiiuts of uteienee of the 
•■cosimeter). 

The great difference between the visciwity index of hecsw.ix .nid ib.d 
i the other substances meutional. together with Ihe siinplieitv and tajiid 
of its determination, lead to the conclusions that tliis index is of great 
in the analysis of wax, and may even at limes he used for ileteiling 
iiititative proportions:. 

Vi.v dsily Index nj />V. siivi.v tin, I of Hu Suh~.i,iiu ,--< monl iisf.i 


III ils Ailiitleriiii'Oi. 

MiiKiiiitiiii Miiiiiiiiiin 

\lrjiin liiiswax. Irioti liiiliaii Uwaliiit- . !'• i«' is 

Whits wifx la; i‘- t 


Caniauliii uax i ; ; 

JatJiUicsc \Mix . . .’i.i • 

Tail(n,\' i i "‘=1 

Slcarin ... ^ 

Siirniiitci li . I ■ 

I’aralliii • 



PI,ANT DISEASES 


C.KNKRAL INIORMATIDK. 

r.K ) - Ordinance relating to Insect Pests and Diseases of Plants, in Western Samoa. 

l/ttlish Milthiry (Ucupafivn I'i Suin'’(i. rr«r(.1.>in;'tion Xf 

Under date of tlic 2nd I'ebruar) 1916, the Acting Administrator of 
Samoa promulgated the following order: 

r) All soil, plants, fniit, tappa.s, native matting, curios or other ar- 
ticles hereafter imixrrted or brought into the Islands of Western Samoa ami 
liable in the opinion of the Commissioner of Agriculture at Apia to be affect- 
ed with insect pest or other disease shall be subjected to such fumigation 
or other treatment as the Commi.ssioner shall deem nece.ssary for the des- 
truction of such pest or disease. 

2) No importation of soil, plants, fruit, tappus, native matting 01 
curios shall be made e.vcept through the jtort of Apia and the person import- 
ing or bringing such articles shall notify the fact to the Commissioner or 
to the Collectcir of Customs or in the case of postal packages to the Post 
Master at Apia. No such importation shall bo removed from the Cnstoni 
House or the Post Office, as the case may be until inspected and passed by 
the Commissioner. 

3) No soil, plants, fruit, tappas, native matting or curio.s shall be ship- 
ped or posted or received for shipping or posting from the Island.s of Western 
Samoa unless accompanied by a certificate of the Commissioner to the effect 
tliat such c-vportation has been pmssed as free from pest or disease or 1ms 
lx!en fumigated or otlierrvise treated for tlie destruction of same. 

.4) Every such exportation shall be notified to the Commissioner and 
deposited at the Fumigation Station for treatment at such time before the 
departure of the vessel or the closing of the mail by which it is to be shipped 
or posted as the Comniis-sioner shall require. 

5) The following fees shall be charged for fumigation or other treat- 
ment for the destruction of pests or disease whether upon imported nr e.x- 
ported articles : 

{'») ft>r each hox or {xircd trailed 
[h] for each plant trcaletl . . . 


.Vl 

Pl. 
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6 ) Any breach of any of the provisions of this onlin.iuce sh.iU lu- 
punishable by the Courts constituted under the Cuil Adniiiiisti.itiou oi 
Western Samoa by fine not excelling five jH»iiuds or bv iinpiisonnieut 
•or not more than 30 days. 

■ ; - DecrM including the “Abrojo grande” {XAnthium macrocArpum), 
among Weeds in Uruguay. - .1. u .a....; .i.r wmi ni.i\ 

No. IJ, p. r -4 Motili-viiln., 11115 

Under date of the ytli Otobei loi,^ tlie Proideut <tf ilu- Repiililie of 
i ruguay decreed as follows : 

.\rt. I. — The plant known under the scientilie name of \>tnt!iiittn »ji/- 
.ticarpum {= A’, conaih'iist') and the vulgar name of " Abrojo giande ' is 
■ifclared to be included among weeds. 

.Art. 2. - The " Defensa Agrfcola ” will in eaeh p.iitiv adar e.ise ad\'ise 
-iich means as it considers appropriate for coutrolliiig this weed. 


DISEASES .NOT DUE T(.) PARASITES 
OR or UNKNOWN ORK'.IN. 

'i ■■ Factors Contributing to the Lodging olWheal. i<ih:k\ v in i, 

UabifH., V--I. . tail 1. pp !>■' i i't i M-ni. ii.e i .O' 

In precious publications (l) reference was maile to the great intluemv 
ef a reduced distension of the tissues ou the eonstitntimial siiseeptihilitc 
■ if plants to certain fungus attacks: an enr|niry. therefore, into the f.nlois 
amtributing to reduce distension in eiiltivated plants, is of great im|sirtanee 
and niav help to elucidate the eanses of their liability to certain diseases. 

By experiments carried out under glass or in the o]ien .it tlie Royal 
Station of Plant Pathology in Rome, with eultivatious in pits mr dif- 
ferent media containing -salts in diflerent )iropoili(ms ami inigated,. tlic 
effect of these factors on the lodging of wlieat (“ Noe " Ueiitil rosso ” 
and “ Marzuolo ferraresc ”) was studierl. Tire resnlts obtained and tile 
analj'-sis of differently treated plants led to the following eomhi'ions : 

Complete manuring was found to favonr lodging more than anyt hing 
else. Plarrls fully manured with normal doses of salts proved \ er\ liable 
to lodge as compared with those raised on minunmred soil. Die latter on 
examination showed a larger iiereentage than the fornu-r in dr\ snbslam e, 
that is, a smaller quantity of water in the tissties. 

The high percentage of water in the tissues is a coiisiant iwlieatinii ol 
liabilitv to lodging. Such liability is cmistantly observeil not onl y- in jilant.s 
manured in the ordinary way, but also in plentifully irrigated miltivalioiis 
■aid in those wliich are not snfficieully lliimied out. 

Among the tactors which give rise to the formation of tissues ol low 
consistenev (verv watery under examination) the following tln-ri lore rank 
IP the first place ; liigli content of nutritive silts in the sod, abundant 
moisture and insufficient light. 

(I, s. c /;. Ike. 191 j No. /a'.Mity I'-i-' N" ‘ ' 
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ICach of these three factors taken by itself produces a certain dej;: ^ 
of tendency to lodge; this tendency is increased under the combin 
action of two of these factors and attains its maximum when all tluv:, 
operate together. 

Among the factors giving rise to the formation of tissues of a nv 
solid character (plants not liable to lodge) reference must be made to t:;. 
insufficiency of nutritive salts in the soil, dryness and light. 

A prolonged drought, therefore, in plants raised in poor soil and ke;>' 
in full light, produces the lowest degree of tendency to lodge. 

The combination of two factors with opposite action moderates tia 
effect of each. Thus there is little tendency to lodge in the case ni 
])lants which are manured, but poorly irrigated. 

The factors determining the formation of tissues of insufficient consi^!. 
ency, the indication of which is a high percentage of water, are the ir. i, 
causes of lodging as found by experiment ; the immediate cause, howen r 
always consists in some drydng factor (usually heat). It is concluded frccii 
this that the fall of the culm is brought about by the softening of the tis.siU' 
of which it is built up. The fact that lodging of the culm is consfantlv 
prei'eded by obvious withering of the leaves argues in favour of this tcxpl:,. 
nation . 

The explanation of the fact that plants raised and maintained in a suil 
very rich in water w'ither and drop more easily than those raised in dry 
might be found in the difficulty of any regidating action in the former, by 
which the corresponding distension by water might be restored to the pan~ 
above ground, this difficulty being due to the development in inverse dirw 
tions of the absorbing root surface and that of the aerial evaporation an! 
transpiration organs. This same fact, which is also observed in manurci 
as compared with nnmannred jdants, may explain, at any rate partly, tlii 
greater predisposition to softening of the tissnes in the former as compare>l 
with the latter. 

ii8(> “Sonlago” Disease in the “ Marvel of Peru ” {Mirabi/is Jalapa). 

COKRiiNH C. ill Jitlirlmhir htr wi'^m^chaitUchc Itxfiouk, V«»l, v. Pl>. 

The leaves of the plants aUacke<l showed small light brown blotcht.-' 
on the surface, giving tliem a spotted appearance. Y<ning plants and tlu 
roots of M. Jalapa did not at first show any irregularity, but after a tiiUA 
the old leaves showed the characteristic spotting. Little by little, the <li 
sease also attacked the younger leaves. The vsymptonis started at ihi 
pointed apex of the leaf and progressed towards the leaf-stalk. The t\vig> 
leafstalks and green fruits never showed any spots. The spots were often 
so numerous as to touch one another ; they only appeared on the ivpvc. 
face of the leaf. The diseased leaves lived nearly as long as the sound ones 

The moment the disease appeared, the plant became sickly and greath 
retarded in growth. 

The spotting of the leaves occurs in all forms of M. Jalapa, which aia' 
distinguished from each other bytheir content of chlorophyll. It was foiiinl 
both in the typica form and in the chlorimi and varie^^aia forms. To tiK 
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yrin semichhnm alone, wliidi i.'intemieaiatelx-Uvrtu 
t 'vas not possible to transmit the <ii.-f.i.so. ' ' 

The brown spots git e the ohlorophyll a eluiaeletistie .liilt line, lienee 
■lie writer calls the diseased plants - svirdulae ' .iiu! the disea-e '' sool.e^,. ' 

All examination of the part .ittaeked proved th.it the .li-e.ise emu 
iiiences in the palisade cells. The cells die under the iiithienee of .in .o;eut 
.is yet unknown, and are then tratisfiiriiiial iiitii .in .iiiioiplu'ii'' iii.o> whii h 
iiiidergoes decomposition. Tiic epidermic cells neie iieVer .iil.ieked lirst : 
;enerally they were only altacked after the paliside cells weu- eiiiiiphtely 
■lestroyed. The cells beloiy the palisade cells nevei exhibited .no s\ iup 
:oms of disease ; it i^ theretore localised to iIum- i.iiu-i 

The diseased plants studied orii^iiiate<i : from n caltuu- n\.uk- .tlmnl 
:ti years ago with the form which w.i> j-iohahly .tliv.ulv diMa'-ctl : 

■) from a plant belonging to the goinj^ ci-- .ovf.s<o>.Vhe'./ td.iik K .ivrvi, hich 
was certainly free from the disease. Tlii^ lillcr in imO*. .iltta mII 

a-rtilisatiou, prodiice<i progeiu to the mnnlu-r «*i 05. ..f whuli 1 ^ li.t.l M.t- 
iago ” disease. 

Tlie sister plants of tljosc whiih pnalnccd " Miolitlac ' .ill pio- 

lucoci healthy progeny, the conclusioi\ \\n> di.iwn ili.ii the p.oiui 
if the “ sordidac ” is the ]Hodnct of a nmtalinn <»1 llu- m \n.il fi ll I'l M . 
jiilapn. 

As }{. jiilapa cannot ^land the wintci K-ld. the i<b*i> an kipl in > t l 
Lirs during the cold period. It hu'- been loumi th.ii individu.iK Miihiin:; 
from “ sordago " retain the (li>casc for veaiv. Vomig ]•! anl.' .o lit'-t >iM\\ffl 
no growth anomalies, but after a tinir the vputv .ip]»-.in(l <in tlu iiMVf> 
The characters of tlic disease are tint inllm-ucrd hv rMi-rnai i.ntnih. On 
:lie other hand, plants which were not altaikc<l in ilu tii'i vi-ai tfiii iiiud 
free afterwards, 

“Sordago” is hereditary and i" tiaiisinittcii acttioling in MrinUhaii 
laws. 

When a plant normal in a]>])earancc, atli-r lfilili>.iti-.i,. pHtihitiil 
heaithv and di.‘«iease<l offspring the latter wciv gi-ui-rally in ilit- |ito]><*iiinii n! 

per cent. The parent of this ofbpring wa> llu-ti-loif hrii io/i 
normal -r “ sordidae ”) willi the “ iionnar' •'tatr domiii.nit onim the 
sordago” slate, This fact i> contirnicil by llic ili.it. utti- oi the ].in- 
•i^eny in furtlier generations. 

Ry cross-fertilisation of ” sordidac ” l^IaIlt^, di-c.isi>l I'lngi-ni i-mIu- 
Mvely was obtained. All tlie ])iogeiiy 1 iK-refoic wi-n- lioino/.vgnii-. 

On cross-fertilksation of healthy plants, it wa^ tnmid ih.il out iliiiil 
produced onlv healthy pKfgeiiy and two third'' gavi- Imlh suididai- and 
healthy in the proportions of 1:3. 

From this it i.? concluded that we are confronted lure witli 
iiionohybridism in which the character of the sonlidae ]>laiits rei c.'t- 
dve to such an extent that it is imjxissibk- todistingnisli tlieiionnal hniisi/.v - 
i^oles from tlie heterozygotes. .Ml these facts result Iroin imninnu," experi 
nients of which a full de.scription is given. 

The experiments also .^how that the “ ^irdidae ” iilants .ire nini h 
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lighter and smaller than the normal ones, probably owing to deranged im - 
tabolism. 

The study of this interesting disease is being continued. 

'jSj “Spike Disease” in Sandal, in India. ursHixcTos v. m in iiu- ituiian / . /. 

Xnil, No. 2.. pp. la-fiT. Altthalxnl, February i-iib. 

The disease of the sandal tree known in India as the “ spike disease ' 
first deserihed by Me C.VRTiiY in iqoa. has been widely prevalent l.atterlv 
eansinf' Kreat damage in Gemialam, Bylur and Jadathadi Halla in Xortii 
Coimbatore, the Gundal valley. Hassanur, and Xbattakarai on the Burgur 
plateau. 

In the Southern eircle there are two infected areas at lowlagiri and Thi^ 
liivabetta, which are separated by an i8 mile Irelt partly wooded, wher. 
no diseased plants occur ; L.vriiAvi recenth found an infected tree, quiu 
an isolated case, at Salem, ho miles south-east of Tholuvabetta. 

In the Trichinoixdy district, there are the two infected localities of 
Jambuthu and Chellia|x)tti separated by entirely immune belts and .-i- 
tualed at a great distance from the other infected areas. 

Tile infection is very virulent ; the disease spreads rapidly from mu 
tree to all the surrounding plantations, causing heavy ravages. .Mthough 
birds and insects can convey the fungal spores over wide distances, tin 
disease, to judge from the geograpltical distribution of the infected areas, i.s 
endemic in character. 

I.ittle is known about the cause of the " spike disease ”, The prestir. 
position of the question may be summed up as follows : 

1) The chief symptom is phyllody accompanied by excess of starch 
in the stem, twigs and leave.s. 

2) In the trees attacked the root ends die anri the haustoria arc 
either absent or dead. 

.3) Tlie refuse of diseased trees is sometimes normal, sometitnes in 
fcclcd with phyllody. 

4) Specimens are often observed in wluch only some parts of the 
branches and stem show signs of disease, all the rest remaining healthy. 
The pruning of unhealthy parts does not stop the disease, the plant- 
always dying. 

5) Healthy young seedlings are frequently observed in diseased area- 
under cover of scrub, which appears to protect them ; they are liable tu 
the disease however the moment they get their heads above the scrub. 

6) No trace of fungus disease w'as found and attempts to infect b^ 
means of contaminated material were quite negative in results. 

7) Other trees be.sides the sandal are attacked by a disease havin.s 
au appearance .similar to " spike ”, for instance Zizyphns Oenoplia, Dodo- 
naea vix-osa, and Plerolobiion hidicum. No relation has yet been 
est.ablished, however, between these different diseases. 
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DISEASES DUE TO EUNOl. l!AC'n;KIA 
AN'D OTHER l.oWEK I’l.ANTS 

jS - Vegetable Parasites of Cultivated or Useful Plants observed in 1913 in the Govern- 
ment of Tula, Russia, TrIDOV l. ei K.:.-,,. 

A'cssii. S\.it I. Piirl 1 , (Iji- Vttii VI. .1, : :i. 

I) Secale ceraili E. — 7 if/rfii/ nwilii Kiiiin li.is uuiy itceii uimitid mi 
, me farm in the district of Aleksin, wheie ,;o i*ci ciiit m' ilic jil.mls were 
infected. Urocvstis oecnlhi Robh. appe.iu-it nlmo-t. even wlicie lo .i li — i i ivr 
ireater e-Ktent from the 25tli May, wlieitit w. is first rcp.intcd in the disiiici of 
Odoiev. ( laviceps piirpuycn Till, made ifs ,ip|icaraiice. mi the Ofli , 1 iiK . in 
the district of Tula, hut it spre.ul very little .iiid did nm un.isimi d.i 
mage of anv extent. /’iKViiwymimii/s IVrs u.is r.itlu i i.oe i Mi the m lu r 
hand, P. <Uspena Eriks, and Uenii. u.is a lit.le inme freiiiieiil. es|ioi.illy 
hi the districts of Tula and Novossil. i'lotirnnii /(<■., .viij .iiid. / wi-.’.i, nm 
.\ppel and Woll. developed consiOer.ihly.lieing I'.iMmied le. .ilMiml.inf mins. 

II) Arem sativu I.. — - 1 'sliiis.o mviMe Jens .iiid I ' .'e. .M.iyn i .m-ed 

a crop reduction of 5 to ro per cent. I'luaut.i I’eis. and I' c.oe- 

nifera Kleh, occurred to a very liiniud extent and v/./..,;,, was 

observed within areas of small extent in liie di-t liv l m 1 iil.i, 

III) Triiicum vulture h. - I'illiliii In'ii’ Winf. Iiroke out in lliedi- 
.stricts of .Aleksin, Tula and Tcherii in lec.dities wliete seed limn tile goveiii' 
iiient of Kiev (where tile disease is ttiiles|iread) had been sown, f c'l.'.iyn 
Iritici Jens, and Ptwciniii /rilhiiui Eriks, .nid Heiiii. were f.iirlv lie<inent .iiid 
widespread. Scpiorui Irilid Desin. was reported only miee. 111 InU , on ,1 
form in the district of Aleksin. 

IV) Uordeum m 4 ’i(rc h. ■ ■ ]ois,nii liuleld was lepmied 111 

the district of Aleksin. U. houiei llrefeld leihued the enni ,.1 wliewt by 
3 per cent. Puednia simplex developed to an esliamdiii.uv esieiil. so 
that hardly a leaf escaped. 

V) Panicitni miluiccum E. was attacked by islil.ico p.iiiui mil}.iui 

AT) Trifolium spp. The following are to lie leemeed . ( nmnii 
Infolii Lev., on Trifolumi refem and 7 . hyhruhwi . hry^-.ph,- pAxymn 
D C on T alpeslre E. and T. meilium 1 , ; l'crmmsp,:r,i Inldmnim d. H. 
„„ T alpeslre in the distriet of .Ueksm, and on T pralnise ,,, llie d'slriet 
of Tula ; Cuseula tnfolii W.-US observed mi the .pd July 1,1 llie distnet ol 
.Aleksin ; Gloeosporium muHvonm Kirelm,, wineli spicmds inme and mme 
and does greater injury every vear; PMra lr,p.lu ^ 

sUcta trifold Rich. ; Asaoehyta trifold llond. et Inis. ; Sepmru^mnpu, S, m 
and Oedocepkalum anihophilmn jaev,., a new .Imease of the lluweis 

VII) Medicago saliva E. was attacked by Erysiphcpohgmu J-, 
ronospora trifoliorum D, B„ Ascochyta medicaguus hiiek. and I -xwhpe.xza 
Irifolii Eiick., form M edicaginis. 
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VIII) Vida saliva L. — Sepioria viciae Westend in the district mi 
T ula, on the i rth August. 

IX) Visum sativum L. — Uromyces pisi D. B. and Ascochyta pisi Ijii 

X) Melilotus albits I,. — Erysiphe polyiioni D. C. and Ascochyta met’.- 
loti X. Trns. n. sp. 

XI) Vaf^opyrtmi esculentum Moencb. — Ascochyta fagopyri Brc-v 
var. tiilcnsis A. Bond, in the districts of Aleksin, Bogorod. Tula and Etri- 
mov. 

XI!) Tritimm repens B. — EpicMoe typhina Tul. and Tilletia striae 
formis West. 

XIII) Vronius inermis B. — Pitccinia bromina Eriks. , Claviceps purpurea 
Till., Tilletia striaeformis West., ami Sepioria afinis Sacc. 

XIV) Daclylis glomerala B. — Epichloe typhina Tul. and TilUHa stria, 
formis West. 

XV) Voa spp. — Puccinia poaritm Xielsen and Scleroiium rhizodee : 
the latter attacks the leaves, which gradually wither and die ; many sek- 
rotia then apjrear on the dead parts of the plants. 

XVT) Solanmn tuberosum B. — Phytophthora infestiins I)e Ban 
favoured by wet weather, broke out with great violence ; 't cau.sed a los- 
of crop of over 50 per cent. 

XVTI) Solamim lycopersicum B. — Macrosporium lycopersicum Plowr 
occurred rather frequertly in the districts of Tula, Odioev and Aleksin. 

XVIII) Brassica olerucea B. — Ascochyta brassicae Thiiin. ; Plasmodio- 
phora brassicae Wor. did great damage. According to particulars supplied 
by the School of Agriculture of Bogoroditzk, the varieties " Bruxelles ", 
" Krasnokociannaia ", " Savoiskaia ", “ Erfurth ” late and early, and 
" Bronka ” remain tree; on the other hand. " Kolornenka ", “ Ulniskaia 
Pudovaia " and " Braunschweig ” were attacked to the extent of 5, 311 
and 80 per cent respectively. 

XIX) Phaseohts vulgaris B. — /l.<ici)<'/iyf(r boltshauseri Sacc. 

XX) Cucumis salivas B. — Scolecotriclium melophthonm Prill, et l)e- 
lacr. : Gloeosporium lagenarium Sacc. broke out violently on young plants 
just tnmsplanted, causing great damage. Good results were obtained 
by applying Bordeaux mixture ; Cercospora meloitis auA fusarimn lagena- 
rium Pers. 

XXI) Allium cepa B- - Peronospora schleideni Imger a.nd Sclerotinia 
libertiana P'uck. ; the latter produced rot of the bulbs. 

XXII) Spinacia oleracea B. — Considerably damaged by V ermicularui 
herbarum West. 

XXIII) Beta vulgaris I,. — Cercospora beticola Sacc. in the district> 
of Bogoroditzk and Aleksin. 

XXIV) Daucus carota B. — Sclerotinia libertiana Fuck, causes rot 
of the roots wliich afterwards become covered with a whitish felt in which 
the sderotia develop. 

XXV) Hunntlus lupulus B- — Sphaerotheca htimuli Burr. 

XXVI) Cannabis saliva B. — Phyllosticta cannabis Speg. 

XXVn) Virus mains B- --- Phyllosticta briardi Sacc. : apple trees in 
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.piiie localities were attacked with fiidi WniK-nce that they lo^l a l.uap 
i.-oportioii of their foliage in the heart of the summer : ■ 

jiplodia Delacr. ; Gpniwsporiilgiiim h.-HiW/oi./cs R. Hailig : 
i\dii)uatis Aderh. and Scleroliniii friuti^ciui Schr. 

XX\ III) Pirus coniiHKtus L. - siihithtc W intei 

\l vcospiiaerella sentina Inick. ; rfH/wr!,i piriit.i Ailerhol.l ; Scuroliiihi 
riicligena Schr, and Entomospi>rium nuspili jacj’, 

XXIX) Priiniis domeslica I,. - PhyUoslHU priii:hv!,i Sacc , I'timiiu 

^nmi-spinosae Pers, and li.waaciis pruni Pmk 

XXX) Prunns ccrasits L. — Taplninj iimka S.ul. in the distiiets of 
Aleksin and Biclew. Ctaskt'nsporiiim nirpophilum Aileih. eanseii eMeiisive 
'.image in the government of Tula ; reihlisli blotches aiiiieai on the le.ives ; 
ihey extend and join up, sometimes occupying .i large i«uticm of tlu* siuf.iee 
,i the leaf, the tissue of which dries and hills at the points ,itl,iekcd. Tliis 
(hulerosporium also attacks fruits, the pulp ol which is tlien leiideieil 
i!seles,s and partlj dries away. 

XXXI) Rihes j^rossiihiri,! b. - Spkii,-ri'lh,i\i Berk .iiu! Cur- 

tis, and Puccinia piin«s,'ii;imi^iiM KIcb. 

XXXII) Ribes iiijiriim I, - ■ Cnviiirliutii lihiicluni Uietricli and .V/’- 
(iifirt rihis Desm, 

XXXIII) Ribes ntbrum b. ■ Pscu,b,pi::i:,i nbis Kleb 

XXXIV) Pnigttria spi). — Sfploria /V.igari.n' lieMii.. l<Jmutari,i !ir 
'iisnei Sacc., .\farssomti pnleiittlhii’ I'isoh. sulisp. />,(t;arrai' Sacc, 

XXXV) Ruhi(s idiieus b. -■ Plini^miJimii nibi-nljci Wiiitei and 
.'i'^/oriir rubi West. 

XXXVI) Rosa spp, -- \nhtotliiiiini Wintei. .s/'/jac- 

totheca pannosa Lev., Aclinovciiui rosac hr. and .l/uiiui/nrclni iltp.r.roiR'^ 
tilth. 

XXXVII) Paeonia officinalis b. - I'ronarliitm ascU'piaJcum I'lies 

XXXVIII) Sorbtts aiictiparia b. --- (iymnnsp'iraiigiiim iiiiiipi-iiniiiii 
Winter and Sckrotinia aucupariae budw. 

XXXIX) Crataegus oxyacantha b. l'o,lii>.phiU'rii '•\vaiaHlli:ii' D 
B. and Ascocityta cralaegicola Allescli. 

Xb) Rhaninus frangula b. — ilurusphaera ahti Winter vai. tiirurualii 
Walk, and PMarnta oo«a(a Corda on a large scale in the forests of \oyosil. 

Xbl) Rhamnus cathartica b. - Pliciinia ammi/era Rich. Avnliyla 
irangulina Kab. and Phyllostica catkarhci Saci-. along the banks nl the 
Oupa. 

Xbll) Caragana arboresceiis b- — iromyccs gemsluc liiuturuu' Winter. 
Sephria caraganae Honn. Phylloslicia spaethianu .-Allesch and .lom/iy/a 
hrjotni Bond. 

Xblll) Coniccta xylosUnm b. — LepUilbyrUnn p,-nclymem San 

XblV) Sambuoiis racemosa b- - PliyUoxliita samhuci Desni. and 
.Ucochyta syringae Bres. 

Xb\') Syringa vulgaris - Vltylloslicia syringae West., ami Isiodivfn 
yringae Bres. 
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XLVI) Prunm padus 1 ,. — Exoascus pruni Fuck, ; Pucciniastn ,,: 
padi Ditel and Folysti^ma ochraceum Sacc. 

XLVII) Pinus sylvestris L. — Lophodermium pinastri Chev. wTougii; 
serious havoc among young 4-year old plants in the nurseries of Bogoroditzk 

XLVIII) Pinus strobus I,- — Cronarlium ribicola Dietr. 

XI,,IX) Beiula alba L. — Melampsoridium betutinum Kleb. in the nur- 
series of Bogoroditzk, destroyed a large number of young plants 2 or 3-ye.u ■ 
old ; Pliyllactinia corylea Karst, and Sderotinia betulae VVoron. 

B) Praxinus spp. — Fusidadium fraxini Aderh. 

LI) Acer spp. — Uncinula aceris ] Rhytisma acerinutn Fries ; Ex< i- 
scus con/usus Jacz.; Taphrina polyspora Sorok ; Phyllosticta aceris Sacc. 

LII) Ulmus spp. — Phylh'Sticta lacerans Pass, 

LIII) Poptdus tremula L. — Mdumpsora populina Jacz, ; Gloeosporur,-,: 
Iremulde Pass. ; Fusidadium radiosum Lib. ; Astcroma populonm Sac. 

LIV) Populas spp. — Taphrina aurea Fries. 

lA’) Salix spp, — Uncinula salicis D. C., Rhytisma salkinum Fricc 
Seploria satUonensis Passer. , 

LVI) Tilia europea L. — Gloeosporium lilliae Oudem. broke out with 
unusual violence and caused withering and fall of the foliage in the spring : 
Cercospora microsora Sacc. attacked all the lime trees in several localities 
towards the .second half of summer ; Asteroma tiliae Rud. and Edostronii 
liltiae Fries. 

LVII) Quercus spp. — Oidium dubium jacz; Microstroma album Sacc. 
Seploria duhia Sacc. ; Phylloslida quercicola Ondem, and Ascochyta dubij 
Sacc. 

(180 - Behaviour ol DlHerent Forms of Rhizoctonia violacea ii). — i ,kiks»i)n j r 

KOli in Arkir /vr IMiimk, Veil, u, Curl ,i, Xu. ir, up i-.ir. I'i.e. 1-13. Stcckhullii, nn v 

Rhizoctonia medicaginis D. C. was first reported in vSweden in 1911 (in 
the island of Gothland) in a lucerne-field .sown with seeds from Svalof, 
Round the upper part of the root of the infested plants a violet-coloured 
mycelium develops, which may sometimes spread to the neighbouring 
parts of the .stalk. The mycelial mass is not always of the same consistency: 
in some cases the hyphae form a loosely-wover texture, while in other- 
they gather into a compact mass containing many sclerotia. These twr 
forms of mycelium are clearly distinguished by the fact that perithcciii 
only occur in the mycelia with loosely-woven hyphae. The perithecia art 
absent, ontheother hand, when the hypbal tissue is very thick and prorider 
with sclerotia. Their perithecia may be identified beyond all doubt witl 
Byssothecnm circinans (Leptosphaeria circinans Sacc.), a pyrenomycett 
discovered by Fiickel in 1S61, and studied later by Prunet and Liistner. 

If Leptosphaeria circinans is in reality a stage in the development .ol 
Rhizoctonia medicaginis, any identity between the latter and the Rhtzodonu. 
pest of beetroots is disposed of. Rhizoctonia infesting the beet in its peri 


(i) S« ;U50 H. Miinh n.ilj Xn. .SM ; B. .tliril nuj, Xo. -i’6; B. July nu.l pp. lujv.V' 
H. Jan. i()i6 No, 1 2 ^. 
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thecial stage exhibits a ilistinct lonii - llypi ihiuis i which is .1 

lijTnenomycete. 

Rliizoctonia asparagi Fuck, attacks the nnitstiK-k oi as]..ii,ii;ii> .ma 
kills the plant. In bad cases the parenchym.' of the toot cortex is qviieklv 
pfctroyed, and nothmg but the central g,ouu<l-tlssue .iiu! the iviiaeiui 
remain. In the cavity thus laid open, a d.irk brown nivcelinin with vetv 
thin hyphae and black sclerotia develops. 1 1,1 the othei h.iiul. no ti.iee of 
jierithecia ts observable, as they are un.dile to develoji .it the depth wheic 
the asparagus roots siiread. 

Similarly, Rliizoctonia t'io/iiiv,' of beetioots. R o .md R mcJu .i- 
ginis only develop their 'forms HypMl.inif violjct-iis. II. sdant .md l.cpio- 
ipliaeria ciriinans towards the npiier part of th.- io..t or ,it the h.isi' of the 
stalk. 

Are Rliizoctonia mcdicaginis ,iinl R. asparagi iden'.n-.il i' \\ h.it lii< ilogii ,il 
relation exists between these two fungi and other kindred foiins.' 

Two plats, separated front the lurtounding land In .111 uiideigiound 
wall to a depth of one metre, one of which was infecteil with A’<;;.'oi.'e»i.',i 
medicaginis, and the other with R iiiparitgi. were sown with Ineetiie, ted 
clover, turnips, sugar beef ami foi.ige biet. 

In the plat containing the germs of A’, iih Jic.iciiin the luceine ahiiie 
was attacked. In that containing .germs of A. a^p.naci. asp,ii.igns ,iloiie 
wns infested. In both cases all the other pl.inis were mih.iimed 

The results obtained arc in conflict with the opinion wliii h has long 
obtained, namely that the forms of mycelium known togetlur undci the 
name of Rhizoctonia t'ioUtcca arc idr-ntiral. assuming tli.it R iiii dii aciiiis 
can be derived from R. asparagi. 

The writer several times tried to gralt the Aliiiof/eiiia of the heel 
on lucerne roots ; the results ohtaiited wcrcalwa> s negative or t he fnims weie 
quite harmless. 

It is of course not Impos-siblc that the parasite civaiatfi-tislir of .i ei-r- 
tain plant and peculiar to it, may he able to live on auotlicr pi, ml .is 
well and cause a milder form of disease, without hoiiig its iudi\idu.i!i1\ lo 
any extent. Thus, in iflWi, Rostrup met wilh tfu- Rliizochona of red 1 lo- 
ver not only on Trifolium liybridiim. 1 . rcpciis, Meduago siitica and .1/. hi 
piilina, but also on Rimtex criaptis. Gmiiiinm /ni-siV/iim. /'.igiis sylvalici. 
Oxyacantha. Ligustriiin viilgare, Picca alba, .iWiis pcitiiiala. Anno laniio 
and P. montana. Each given form of Rlikoctoiiia. however, .mild mdy 
develop as a true parasite and pest on a given plant : that of Imi-rm- on 
lucerne, that of the beet on the beet. etc. They have arlai.led Iheiiiselves 
to such an extent, and reached suci, a stage of cvolirtron. that each of th. se 
forms may be regarded as possessing tire standing of a spe. res . 


090 - Relation of Stomatal Movement to Infection by Ltreospora ^ttlcola. 

~ Poor, VKXi;9W. an, lM0KAvM.il, i,. /,„.oi,.l -i -I •n„lu.,a lo. . \„l. s - . 

1-is. Mates I,XXX-l,.N.X.XI.Wa-hi..ef.n. !• V ■ l ‘ ' 

The coiiidial germination tubes of Cercoi,pora beticola bacc. iienctr.itL 
the stomata of the leaves of the sugar beet. They there develop a luun le o 
round cells in the chamber below the stomata, btm.chmg off towards 
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the cells of the parenchyma, and invading the intercellular spaces. Tla 
tissues of the host react and endeavour to isolate the infected parts b\ 
secreting special substances. This sometimes causes a stoppage of tht 
pathological process, and the leaves continue to grow and develop regularly. 

In the course of these experiments it was ascertained with certainty 
that the germ tubes can only enter through open stomata. Consequenth 
all conditions and factors promoting the opening of the stomata will haci- 
also a positive effect on inception of the infection. This, for instance, i^ 
true of the direct light of the sun, of rather high temperatures, of high rela- 
tive humidity (never below boa) and of leaf organs acting fully. In well 
developed green leaves the stomata remain open almost all day, while the 
recently formed young leaves usually close at about 3 p. m., and in ohi 
leaves the stom ata move seldom and tardily . It is owing to these conditions 
that the infection usually apiieats on the finest and most vigorous leaves 
while the mature and the tender leaves grouped towards the ajie.x of tbi 
plant generally remain immune. 

-Wintering of Oidium sp., a Pest of Photinia serrulata in Emilia, Italy. 

I’fcGMON V. in JVt'Ht/fcoHfi iW/(' stdutt' iltlla Rtult’ Accadiima Ut'i f.inea, Clasac di 

fisichc, f S, Vol. XXV, i>i Half-year. Purl 5, pp. 

Rdtiie, March 'i, I'yi'* 

By these observations it is sought to ascertain whetlier tlie specie.s of 
Oidium first observed at Ferrara and later at Bologna a.s a pest of Photinia 
serrulata should be included among the forms which winter in the buds. 
The writer did not find the perithc-cial form of the parasite which, in the 
conidial form, exhibits great analogy with 0 . fnrinosum (living on the apple 
tree and related to Podasphacra kucolricha), which is well known to occur 
widely in Hmilia, and which winters in the conidial form in the buds of 
its hos:. 

In the spring of 1915. a nu,nber of buds were seen to open and put forth 
sfioots, all of which were covered with a thick layer of mycelium' and which 
stood out among the uninjured buds. Some lime passed before blotches 
of Oidium appeared scattered sporadically over the leaves of the buds pre- 
viously free, and probably coming from the conidia di.sseminated by the in- 
fested shoots. This is the same process a.s that observed in the mode of 
infection of the Oidium of the oak, apple and rose. 

In iqiG. owing to the mild season, the buds of P. serrulata were ready' to 
put out shoots as early as the second or third week in February. Observa- 
tion of some specimens showed a striking difference in development of buds 
in the same individual. Microscopical examination proved that the most 
advanced buds were healthy. The most backward ones, still unopened and 
poorly filled out, were all found to be infested with Oidium when cut. Tht 
mycelium covers the inside face of the protective scales with an abundance of 
conidiophores, but it attains its maximum development on the growing 
point and the rudimentary leaves. On forcing the plant in the incubator 
the shoots open out rapidly and are seen to be all infested in a character- 
istic way by the parasite. 

This new example of wintering in the vegetative form, which must 
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he added to the maju cases disclosed bv tlic studv ,if the liiviph.ue u 
confirats the frequency in ratuie of close adaptation of the life escle of Hie 
parasite to the vegetative cnnditioiis of the host. So freqiieiitlv 'is tlii- the 
ease that it reduces the importance of the part plaviHl In e\olve>i frneti 
tications (perithecia, oospores and ehlamydosporesl as cosipated with the 
vegetative apparatus and the agamic frnctilicatioiis. in lelatioii to tlie pie 
servation of the species during adverse seasons, or w hile the host is resting 
These biological features, moreover, may furnish useful suggestions for 
practical methods of control. 

'.02 - The Life History of deformans (Peach-leaf Curl! and Preventive 

Treatment. - cfuuox v in .s.m,; ■.!. > - r,. r,.i \ia\ 

Carl- I'i.lM’ .'''leri.v. M.«lt n:i. oae 

The results are here set nut of ten vears' oliserv.it ions in hamli.i, It.dv, 
taking into account the studies puhlislied by other wtitersdniingtlial time. 

Prnpa'^aiion of Exotiicm defat minis. A). /Vrciima/ uno/iaw. Ae 
cording to Pierce (“ I’cacli Leaf Curl : its Nature .iiid Tre.iliiu iit ' , Hull. 
No. 20, U. S. Department rif Agriculture. Wg. I'.itli. and I’livs,, ii|oo) 

" it seems likely that the small (wigs beatiitg delonnatioiis visible to the 
naked eye are the true and only focus of the |K'iciiiiial niyccliinn .nul cvciy- 
vvhere form the sole source of s]iring iiifc.tion diic to the viiiitciiiig liyph.i, 
the only source of infection which is not reached by s]iia\ iiig ". 

The writer found that in Kmilia, small twigs all.ickcd while still voiiiig 
by E.toasctis, as well as shoots infected at the time of o|icning of ihc 
bud, do not survive the winter ; he never .sneeeedeil in rnnling I lie disc.ise 
present as a hibernating myeeliiiminsbiK.tseiitiielyat rest It followst hat , 
from the practical [Xiint of view, the iK-rennial mycelium of /imiM iiv pl.ivs 
an insignificant part in the preservation and (iropagation <•! Ihc (laiasitc 
either owing to the very limited niimlHT of foci of infection oi to the f.n t 
that the infection due to the perennial myeelinm is coiilined to tin- young 
shoots which undergo almost the same elTeet as when infected by the 
spores. 

B) Propajialion by .\srospores. -- " .\s a single siirayiiig Mitliies to 
prevent the disease in 90-98 per cent of the eiLses, it may be assiinicil th.it 
this percentage represents the infeetion produced by the sjiotes Ihis 
deduction made by Pierce still remains liyi«itlietical, as there is no din-et 
confirmation and experimental demonstration ol the process ol infection 

All endeavours to solve this iirobleiii are rendered lio|K-le.ss by the iiii 
possibility of inducing the growth of /;. dcfnrmnns in artifnial media or 
studying it in combination with other fungi with w hich it is associated niider 
natural conditions. The writers’ trials were al.so negative in result. He 
had occasion to observe that E. deformans is a coiiqiaralivcly cold-loving 
organism, which is in keeping with the fact lli.at the ejiidemic breaks out 
when sudden cold spells occur at the bcgiiming of vegetation of the peach. 
Under the conditions existing in Ivmilia, ix-rimls of fog areoiiijiauu-il bv 
abundant and persistent dew are chiefly to be feared. 

Means of Control. When urgent action is called for, the writer 

advises the following comparatively conceiitraterl solntion, whn h is prompt 
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in action owing to the ammoniated copper remaining in solution, wbidi 
on the evaporation of the ammonia, leaves behind a deposit of readih 
soluble oxyhydrate of copper. It is sufficiently adhesive and possesses: 
remarkable reserve powers in the shape of copper compounds which act 
in succession. Ammonium chloride may be replaced by ammonium sid - 
phate. The mixture has already been practically applied with gooi: 
results : 

lU 

Sull)h;iti- of topjxr 
.... 

Aninioniinn rhloritU 
WaUr 

Several Italian agricultural journals have suggested the use of srilutioii> 
with 3 or 4 per cent of sulphate of copper, but the writer thinks 2 per cent 
sufficient, it being more advantageous to repeat the spra\-ings during 
the period of rest than to increase their concentration. 

In cases where, as happens in Romagnti, the peach tree is attacked bv 
Diaspis penta^ma, as well as by £. deformans, the lime-copper solution 
should be replaced by lime-sulphur solution. 

\Wicu spraying, the utmost care must be taken to reach all the bnd.s ; 
the operation must be done in good time, that is, before the flower buiW 
begin to swell. 

fKi.t Action of Copper Sulphate on Vine Mildew. - si mkiki.s i« i <««/>/,. i, «<(».< ,i,, 

aril lifts ik r .-i emit mil- li'A-rifultun- ih- I rune,-, V.«L II. No. 1 1, pp. I’aris. Miii^h 

■ VKi, 

The final action of sulphate of copper is explained by two fac-ts : 

1) the surplus copper sulphate remaining on the leaves is partly soluble in 
atmospheric water, and when dissolved it kills the zoospores of the mildew , 
which have multiplied in consequence of the rain. .According to Mti.i.Ax- 
DET, 2 or 3 tenths of a mgm of copper per litre are sufficient for that purpose . 

2) a part of the copper is directly absorbed by the tissues, which are thus 
immunised. 

The author proposed, by a series of experiments ; i) to elucidate tin- 
cause of the frequent and consider.able variations observed in the length of 
time for which sulphate of copper remained effective after application ; 
2) to measure the action of the copper absorbed, at the same time studying 
the corditions under which absorption takes place. 

^iurplus Copper Sulphate. — The greater the length of time expired 
since application, the less is the quantity of soluble copper remainini; 
With a lainfall of 20 mm. the observations are : 

mill, of 
rx-T litrc- 

.\tlcr ’ ilays 4.5 

h I j 
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There has been much discussion ;is to tlie relative value ..1 Uuule.iuv 
,ind Burgundy mixture, acid, ueutml or basic preparations, pl.iin soluii^ms. 
copper and ammonia liquids, etc. without any account being t.iken ot the 
most important factor, namely, the curve of insohibility of the deposits, 
ascertaining its variations ttccotding to the ditTereut coui[s,)siliou and pie 
paration of the mixtures. To secuie good practical results tlie residue 
should not be too soluble, otherwise the first rain dis.solves it .lud washes it 
away to a large extent . .\gain. it must not bet<H)ins.iluhle. .is m th.it e.ise 
even pleiitiful rain would not sulfice to diss'.iKe the ipiantity rei|tuted for .1 
fatal dose. 

As already stated, two or three tenths of a uulligr.nn .ire sutlieieut. 
.iccording to JIli,t..yRt)i:T, to destroy the y.oo.spoies of the fungus : in te.ilitv , 
however, the quantity of copper nivded increases with the lumiher of 
zoospores, and in cases of very severe infection the .\nllioi delected live 
zoospores iti solutions coiilaiuiiig .'..S mm of eopiict per litre. I'lider given 
conditions, therefore, the action of the surplus sulph.ite eoiiies to .in end 
three or four days after the ajiplieatioii. I'lider other eirennist.mees .ig.nn, 

I. e. when the number of zoosjrotis is r.ithet low, this .letion m.ie l.isl inoie 
than twenty days. This is the cause of the gte.it v.iti.ilious ohsciv.ihle 
in the length of titne during which the surplus copper tem.iins elfeelive. 
Copper ahsorlcd'. ll Wlieii it has macle its w.iy in. tlie solnhle copper 
can circulate through the tissrres with the s.ip. 

2) It has been observed that plain solutions of siilpli.ile of enpiier 
often cause burns on the leaves, ehietly towards the edges, wliieh tmn hl.iek. 
These leaves contain absorlred cop]X'r and are itmmmised Copper e.iit 
therefore be absorbed as a result of traumatism. 

3) When a sudden (all in temiKTatiire slops the upward niovemenl ol 

the sap and the development of the folia, ge ,iitd branches nt s|.ring 01 sum 
mer, the plant passes into a ix-riod termed " |xMio.l of re<-iplivily I'lie 
tissue, s are at that momen; particularly ad.ipted for ahsorlmig cippeu 
Having measured the quantity of eo))|K-r absorbed during a petiod of 
strong uninterrupted growth and a |wriod of susiH-nded aetivitv, the wiiter 
found 16 mm. and 71 ram. jx-r kilogram of [olia.ge. 

Practical Applications. — r) The copper imimmisi- ilie vine 11 
is serviceable above all in those cases where the action of surplus coi>per 


is inadequate. • , . 

z) In both cases soluble copper alone slnnild be taken into eonsidet 
aiion, as it is the nnlv form acting a.gaiiiM the zoospores and e.ipable o 
absorption bv the tissues, with resnlliug imimmisalion. 1 Iu-m- la. K stiggi si 
the desirability of reverting to the u.se of plain solutions ol snlph.iti 

copper and powders containing soluble copper. , , , 

t) Better results would be obtained : -i) hv us.ug liqinds coiit.un- 
mg soluble copper instead of the mixtures in whieh the whole ot t lie eoppei 
is precipitated in the form of flakes of hydrate or hydroearhouate -,1 . ..ppi r , 

6) bv spraving during the period of receptivity. o;,.,,i ,rle 

■ 4) 'The use of powders containing soluble copper ,s l"^'" ' ; 1 

advisable in June ami July, at the time when the dews are so f.aotir.i 
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to the growth of the mildew. The dew dissolves the copfKjt, which ;ic k 
directly against the zoospores and is even aKsorbed by the tissues. 

5) It is well known that the mildew is propagated from year to yen 
by means of the winter spores which form on the mosaic-like network oi 
spots, characteristic of autumn attacks. The more virulent these spots the 
more serious would be the outbreak in spring. Hence the importance oi 
a thorough autumn application of a simple solution of sulphate of copper 
which, being absorbed by the tissues, would arrest the function of the winter 
spores. 

r,.i4 A Mew Disease ol Germinating Wheat caused by Podosporiella sp., in Sail 
Lake Valley, - o' i .aht P. J.. in SciVno , Xtw Strk^, Vi-l XJJI, N'<>. lo;-.. I'l’. i i >-51 . 

I.aiK'tlStlT, I’u. , I<|! T. 

The writer, on visiting some areas of land under wheat in Salt lyiike 
Valley (Utah) in ipi^, was strnek by the irregular growth of the yonny 
plants, some of which were stunted and defective. In the previous yeai. 
wheat had Ix'cn infe.stcd in the same localities by the wheat-straw worm 
{Isosntnri granie Riley), so that the first thought was to attribute the ah 
norma) condition of the young plants to the action of the larvae of thi- 
parasite. A careful examination of the backward sjiecimens, however, 
disclosed the presence of a fnrgus infesting the grains, iiarlly destroying 
tliem and causing deterioration of their contents at the time of germi- 
nation. 

According to the writer, the pathogenic agcr.t is a new species of the 
genus Podosporiella. whicli lie pro)roses to study and describe at an early 
date. 

i>a5 -- Bacillus Sorgh/on Andropogon Sorghum in Salt Lake Valley, Utah. 

■ 0' 1’. I in .Sot'Hrc, N'fw Sr-ries, \'ol. .\1-1I, N". i" 7 '), pli. ii}-'>is, t-aiiootii. 

I’:e, oil,! 

Tile writer observed that some Sudan grass jilants [Andropo^on 
sorghum) recently imported into Utah, were infested with a bacterial 
disease due to Bacillus sori'hi Burr. 

On the leaves, elongated blisters are observed, ruddy brown in colour 
and very numerous, which cause the leaves attacked to wither and die 

In 191.^, the outbreak of this disease was certainly due to the tain.s 
and ]iersistenl wet weather in the month of Jlay. Normally it should 
not form a serious obstacle to the cultivation of this forage plant. 

690 Sweet Potato Diseases in the United States.- iivrter i., i„ in ! m/oi si.iUi /c 

f'drim.nt oi A^fiailttin, rarmor's /tK/aVoi 714, Ji. !>]>., r i Fin. Washini't'ni. I' C , M-mli 

I J , i'll**. 

In addition to many large centres in the South of the United States 
where sweet potatoes form the principal market crop, the industry has been 
intensely developed in one ot two sections in the States of New Jersey, 
Delaware, Ohio, Illinois, Iowa and Kansas. This industry could be very 
much extended if the grower exjrerienced no difficulty in .storing the po- 
tatoes until the winter, when they fetch a much higlier price. The trouble, 
however, is not only to find good methods ot storage. The sweet potato is 
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Attacked in the field by varimis fungus disi-ast>, .he iirinetiial uliuh .lu- : 
black rot {Sphaeronema finibri.Hum). stem rot {Fui.iritim .iiui 

F. hyperoxyporum) (i) and foot rot {FUnol.mtin Jfslruciii) 'I’lie UiM ei 
these diseases occasions heavy losses even in strn.ige. where it i.iindly de 
velops. The second does not itself c.uise l.irge storage losses, hut m,i\ (uve 
the way for other organisms produeing rot. 

A description is given of the dilTereiU diseases .itt.icking llie sweet 
potato both in the field and in storage, with advice on the titetliods ni 
control so far as known at present. Ihese dtse.ises .ind eonltol nieliiiHls 
are as follows : 

Diseases oj Iha Rmts'mhi SIcmf. Stem loi (/■nsari.'/iM .mil 

F. hyperoxyspotmn). — The seed |)otat'K's shotdd be di'infi eleil by li..iliiig 
for fi to 10 niinntes in a solution made hv dissolving i onnee of lonosive 
sublimate in 8 gallons of watei. The IioiIkiIs should Ik- di'iiilVcted w itli ,i 
solution of formaldehyde or snlplude of eop|)et. and the soil fm the liotiHil 
obtained from some place where sweil pit.itoes h.ive tnvei been giowii. 
The farm utensils shonld be sUrilised. Iie.dthy Metis iist,| .ni.l snii.diK 
crop rotations applied. The same nie.ms .ire ustd for eoutiolliiig bl.n k. lot 
(Spliaeroutnm fimbruilitm). fool-rol (/’/.Hei/e/iiii' .(Vs/iwtio). 'cmt |.l/c/i 
ilociicii’tcs iiijnscaus] (j), (a wry witlvspie.oltlise.ise.iit.ukmg .ill i.iiielii' .‘I 
sweet [jotatoes, and promoted hy moist i .i,ili tu b in oig.mic iii.ilti i), ,niil 
root rot [Ozoniitm omii'voniiii). whicli .at.sks many i.l.mis Kith i iillii.iti d 
and wild ; agaitist this last disease detp .nnl than tultiv.ition ,md .h i.itinn 
of the soil are imiiortant. 

LenJ Discuses. ■■■ l.eal'-lilighl (I'liylh'-'lidu /i.i/.i.'iis), k-.d 'i<ii {>( [> 
totiei butalii'ola) atid wliiU.'-riisl (.l///«;'e //s miiiv.i /'in.’ifHfiniiii ) ! |l, ihoiigh 
(K'cttnitig widely in the Sonthein St.ites "1 llie 1 nioii. have newt i .need 
such damage as to compel eontiol ini.i'Utis 

Stortigc diseases of sweet potatoes .iie (in the older ot Iheii inimions 
ness): soft-rot and ling-rot [Rhicipus . bkuktoi {S'phuccviu }iiu 

fimbriatum) , dry-rot [Diupoilltc Hululutis) (y) ; Java hl.itk tot {Dph'ilui 
iubericolu) ; and ehareoa! rot [Silcrulium bututiitiu). lo pievi iit tlu iii, llte 
tubers imist lx- lifted as late as possible btit bel'ou- liosts t .iking cate imt In 
injure them, The writer advises that liny shonld hr w.ll diinl in the 
field, and hauled to the storage house in open crates holding aboiil a bushel 
leaving them in the crate lor storage. The stmage house imist he ke)it 
at a temperature of So to Sy" R during the first days of stoiage in mdei tb 
help to drive off surface moisture : it is then gradually lowered to aliont s'l 
t0 55» Fahrenheit and maintained at this during the st„, aye peiiod. It n 
also essential to keep the storage honsi- drv and well aired Itefore st,,niig 


11) Set- nWi li July I-. I}. N" ''-7- 

(2) > ’ • May R'l-j, 

(•^) 1 I May I'd*’, "'■■ ■ 

. . . May ini'. 
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the new crop the storage house must be disinfected with a solution of for- 
malin or sulphate of copper or winter-strength lime sulphur solution, or 
by whitewashing. 

697 - Sollstain or Scurl (Monllochaetts Intuscans) of the Sweet Potato (ii. - 

TAi.’iiKNiiAUS J. J. in J’jurnul 11/ Ai^ricultural Reicarck, V'ol V. Nu. 2 i, pp. ‘ios-icn, 1 . I'l 
I.X.WII, U'ii.ihiiii'lnn. 1). C , Fehriifin- 21, 

Results of a series of investigations during a period of 3 years, in Dela- 
ware, in relation to disease of the underground parts of the sweet potati' 
(Ipomoea Ratatas) commonly called "soilstain" or “scurf”. 

The fungus causing the disease, Monilochaeks infuscam E. et H., 
may influence not only the quality but also the quantity of the crop, by 
attacking the rootlets of the plant and preventing normal growth of the 
latter. The resulting loss may amount to as much as 10 %. 

Alter numerous unsuccessful endeavours, the pathogenic agent wa- 
isolated, and was found not to liegin to grow in culture-media until after 
3 weeks. This tardiness of development explains the difiieulties encoun- 
tered in identifying the organism and isolating it from the abundant flora 
and very varied micro-organisms, which over-run and conceal everything. 

The fungus in question will also grow on sugar and starch media. There 
it is not these substances which, as was hitherto believed, prevent the 
pathogenic agent from penetrating the tissues under the epidermis ; the 
inhibitory action must certainly be attributed to sjaecial enzymes secreted 
by the host. 

The Author underti.iok a number of experiments with the object of 
studying the disease in tubers under storage ; he arrived at the following 
conclusions : 

1) Really healthy toots continue healthy even when originating from 
infected fields ; 

2) On the other hand, in slightly infected toots, the disease takes its 
normal course ; the small spots spread and unite : 

3) The diseased roots dry and shrink very rapidly ; 

4) Healthy toots can contract the disease if brought into contact with 
infected substances ; 

5) The development of the disease is promoted by storage of the roots 
in damp, badly ventilated places. 

With regard to the morphology, it is found that the conidial spores 
are borne above the my'celium, the oldest part of which also becomes dark 
in hue. The coiiidia form in chains which break off as soon as moistened or 
disturbed. 

098 - Phytophthora Disease of Ginseng. — RosENB.ve.v Joseph in Cmndi t m- 

vi'rsity .7 i,ru nJ/nrfli ExpttimitU Siaiitm tif Ihc Xi'ti' I'nrfr CdU^t' vl .IsrJciWfurr’, 
pp. 65 -io(>, Figs 2-1S. Ithaca, Xcw York, 1915. 

The Americj-n ginseng, Pi 77 iax quiiupiefoluim L., Wvas brought under 
cultivation about 20 years ago but either the same or a closely related specie"^ 


;i) Svf />'. May loiO. No. 5S0. 
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! 'iS fen cu Uvated ,n Kui.-a (or .uo.o two c™,n.u-s. Thuv i . 

f=>vm,rab!c to ,ts or.ovth, nan.vly, dia.K-, and a,,! 

-al Ihe taihire ol tho oroAvor to ,,,ko those l.ui,„s im,', oohm. ha 
s iinnianly responsible lor in, is! of his loss.-s wit h tins 

The Plutophthora .iisease ,o i;j„soni; Uhva-;-;. , , C, 
rid Teh] Schrot) probably exists in eveiy State in whieh yinsein. ,s',:„ „„ 
Washington. Oreiton. Xebraska, Kansas. M,ni,es„t,. \!,ss,,„,, 

Wise, ms, 11, Miehigaii, Indiana, nhi,,. N,w v„.k. |•eln,sv■v.,„i., New 
s,v and .Maryland. It also eaiises a huge ...i„o,mt .h.iiuee | 

The .syniptoms of the disease .ire .is follows : f V-.i.die llu i, ,s , ,1. 

.1 a single one or all of Die le.illels .,i the ,,, 

■he disease attacks the main stem at the ei, wii, ,.i p,.nit uli,-ie Die h .d 
jH'tioIes are attached, and oil the leaves, In,, painl h.ui'o, liinp I i,.ih tl,,' ion .1 
'he stem. 


The le; f bhulos slimv dark iirtji, watvr SM.,kni A \Mvk n 

liter t lie first apjiea ranee ot I he spot . the i ^ iit u- heeoiufs u hilt . l lir ni.iieius 
a niaituu^ a ilark greet). Tlte >pnts v.try in si/A- iiom < in- .t iitinult i in di.t 
meter L<t lesions involving the entire h-.if. Il the \\e;il!u-] i>«. t ..ml . ImiiU 
:he disease spread rapidly down the sinn. Iioll -.wing ii nut. The i.-R 
!iiay also he attacked, showing a srnii m.ii r<.t. 

In eerlain cases tlie disease start.- hy , tl.,.-king tli.' i-'ts. -nh-cjiu ii1 K 
■[ircading to the stem and leaves whieli turn \iIlow n Im wn 'riie-e s\ni|i 
‘I'Hls, however, are common to s<.veial nilur dmeans ot ‘.•iii>eiig ,• tin '.f 
tliic to Altenianu puuax Wliel/Al (i). Siiir.'linij l-Vki,. ,s /bo.'.fms 

Rankin, .l('mvh7h)g);nr.s sp.. l‘n^,iriiini sp. Mkiom A. pieal . v.nnitii ti. n i- llu ir 
lore tiecessary tVr defmitc idenlilieaiion. 

The writer’s researches were eomariKd with the tollowing ; iMikaiiMi 
’ I the fnngus, various inoeuiati.ai expeiimeni- with liir m\ivlinni. ^t.nidi.i 
ind oosporesin tlte stem or roots (positive resullswere. ht-iinedlliiongliont 1. 
'lie eoinparative exaniinalion ol' / 7 /\ 7 . ( .H!i>nini i-oluted in.m giiiM iu; with 
■]iat isolated from I’hyllomthi^ (the ant!if*r lom-hide- tlml the -pei u- .m- 
/lentieal hut eonsiderahle variations may he eshihiirdi: tlu- liie * m le , 
'lie morphology of the ftingus. 

The methods of control are as follows ; 

I) Spraying with Jlordeanx mixture 50. to whieh li.i.- Ik « h ad«lnl 
J Ihs. nf ar'-enate of lead for everv 50 galls ol mi\1itt<- The Imi.-it ide 
-liould he applietl as soon as llie i>lai)ts are pushing thiougli llu- -oil, .nul 
'lie application should be continned at interval- until all tlu pltiMs have 
aiade their appearance. Spraying after this period will (U pend on weutlu t 
'onditions and on the amount of growtli that the pl.mt- h.ive made 
•ince llie last application. Spraying should he <loiie hehiH- minv pt i iod^ . 
lid all the new growth should he covered. 

( -]) Removal of diseased ])arts. 

(j) Deep planting, in such a way that the n»ols uie at lea-1 ^ im he- 
dirlow the surface of the soil. 


(t) See als<-) B. Feb. iyO>, No. JiS. 



DISEASES OF VARlOt'S CROPS 




{4) R«)tation with crops immune from Phytophihora and which rc 
quire the same coiulitions of shade. » Golden seal " {Hydrastis canadensis) 1 • 
a i'ocrl plan for the purpose. 

(5) Soil sterilisation by means of steam under a pressure of from - 
to Kxj lbs. fr)r a period of time varying from 20 to 40 mimiLes. according t 
nature of soil. 

(bj Drainage. 

.\ppended to the pajX'r is a list of 20 publications. 

(x)^) - ThieUv/a anewpestofthe Melon In Salt Lake Valley, Utah. 

o' (r.AKA e, J ill New S>Ti(-i, VuJ XI. it. No. SI'*'!. I'. ;i j. I'li,. im 

In in Salt Lake Valley, all the plants of a tield <4 lnelon^ {('ihr.': 
/its 7'/t/!,'£D/s Sehrad.) perished, and a mvoikI plantati<m also MifTered eib : 
mously. Many plants which bad ^ta^ted to grow in an ap])arently nnrn!,,; 
way, withered and dried away after a time. Such few as diil attain :iii\ 
<levelo]nnent were stunted and chlorotic in aptK'arance. On examiuii!;' 
these the writer found that the root-stock had Ix'en de.stroud : hiter.r; 
rootlets had humed Mibve(jucntly above the point attacked. 

The diseased tissues were infested with the tungns I'hiclavia /atviVo/u 
( 11 . el Hr.) Zopf, which was sueeessfully isolate<l in ]>ure <'ulturcs and pin 
dneed its eharacteri>tic friictitlealions. T)ii> is said to l)e the rir>t time tlir 
melon has l>eeu iuelu<le<l among tiie hosts of thiMiiember I'f the IVrispmi 
aceae. 


700 - An 0/rf/i/m Mildew on Carnations, in England, mi-rci-rw . n,.m i /.-wdm, 

I'l th,’ Kiivttl Il'irliiulliUiil S"(iil\. \ "i. XI, 1, l*:irl 2 , i>}>. lUi;. Si>. I.oiiilon. i-u s. 

l)eseri])tion ot a disease whicli suddenly broke out in the greenlnnisi- 
of a garden in the 'I'yne valley in the early summer of 11)14. 
ail uiiidentilied member of lh<* l\rysi])hueeac. On the leaves and sejial' 
patches of white mould ajipear, wliicli. gradually spread and eventually 
assume u yellowish hue. The mycelium forms a weft of threads over tla- 
surface of the infected parts and whose brunches are closely applied to th* 
epidermal wall. The liaustoria. which are fine and thread-like, bore theii 
way through the eutiele and penetrate into an epidermal cell, where they 
beeome greatly distended, the cell cavity in some eases being almost en 
tirely tilled. “ I.ady .\lington”, “ Hridesiiiaid” and British Triumph” are 
the varieties which suffered most from this fungus. The parasite j^roducc' 
long, colourless chains of conidisi, which break otT and sgiread with gre:.i 
facility, propagating the disease. Owing to the abseiiee of perithecia tin 
s])ecies could not be identilied. 

The following mixture gave excellent results : i lb. crystallized 
copper siiltduite, i <[iiart of strong ammonia, 2 gallons of water, Hall 
.1 pint of this mixture diluted to 4 gallons with watci Ix'fore use. 



JilSKASHS <»!• VAKlnvs CKOrs 




Pl^spora Briosiana, Phomopsis Cocculi, Macrophoma Vuccar 
and M. Cinnamomi-glandutiferi, n.*w MicroniyceUs disco\i‘rtd in Licuria 

Italy. - J 1... ... y, - i ,. 

Vr ui K'liiii. . M.tK'h : 

Ills iii\ •.’■'l i» »n>i liii lilt,' isi\v»'[ui^v I't I i!u ' 

,'icscribcs tlit tolliAving ftmr luw "pccii' 

1) PU’usporu Hnoshiud ii. >]i w,.- iv. ,1 j,,!--, ...t ii ; w lu si 

it attacks the hilia^c of ' y?. . ; -f;. ; n;:, lu -^..1 siu- 

alar ^liajK'. In many leav. ' llu- inUvtiou .it Uu- . s mu\ 

towa.rds the base, iin-ulviuc; a laiiti- au.i uf 1 -al in lalaj- r. i.aniMil 
to the edge>. Init \> still of -voiik- '['\h- hlnli-]k> ..u- h.i/rl ..•l.-uuil, 

with black border-^ ^hading elT, 

2) PliJiHopsis ( Oil alt n. >|i. w,-- Iik-wi'^t. nut wilh ■.1 Cln.A.ii in 

](»I5. The lea\cs of 1',.;?;.. att.ukol \*\ thi-^ iin. ’...inxM !i 

-how light ashy spots, imgi.larly lu.rdiud with hi. .k -h.i.ud with h, .1 
The spots usually occur at tlie end of ilu- K.if, involvnig ali.a i imh tlini; 
uf the latter. Dii the spots tlie fnicliU.ili.'n'. of the liaigu- .m- oli-t 
A'liich dew lop an Ixith faces. 

/,) Miicrophanui Yucia n. -p \\. - ul»-i 1 wd in lot t .it Nn \ r on 
>f ,; 7 ay'/(>s(i. The fruclilication- d« Vi lop within illdtlliuil p.tilii 

■iirrounded with a dark louder. 

(^) M. ('!iiu{i}iitimi-::,hnuinhft'fi n -]•. u.i- ili--.*. w ud in loi n .0 
dhiavari and Sav/.ana on leaw- '>f f o'o.'.jn; mao/; . /(O,.odic o-oc It ii'im 
iarge ll.izel iilotclus, inoie or U,'.^ pn-noniuid. with .1 hoid^i «*! dcikii 
.•olnur, The attack of tlie para-iie udni-<.d ilu- iii.iionty .a ih<- nili *u>l 
plants to a wretched coiiililion. 

;o-2 Brown Rot (Sc!erot/tiia cinerea) ol Prunes and Cherries in the Nnrili- 
West Region of the United States ■. nio-.K^ «. ll^Kll' .mi ii-m ih> i m/r,,,/ 
Shill \ I >1 1'i.itni.r' I't .i luii!:: ii. .'''.jji ; . I'l. I III w .• v > ■' i ' i 

M.iri li 1 'iK' 

I'or several vears Ih - growers of the la'Wi j O'luinhi.j ami W lii.um !ii 
\ alleys has'c had ''CVere lo-'-.-s ol llii ir pium- and ilunu' owing to ilii 
ilroppiiig of tile bliKiiii and young liihl. Mi M. Ih \iii I'^itliolcgi- 1 
in charge of I'niit-Di-ease In\a -tigatioim | 1 K -]>1 ol .\gianliinr, I S A | 
examined some diseased prune blos-onts -eiii him. and lound llain to hi 
infected with the ordinary hrown nd tiineiis {S^ilori'linht riniyui I'.on ■ 
W'or,), the coiiidial f{>nn of wliii-li Iiad all.ukml tic lilooni in \.i 

lions stages, killing some of t he hud- IhIoiv t h* y had opi lu d, ; tti n p' m li.il 
iiig the entire flower iiiid exieiiding down the pmhmi. S>ni<- ol tic hlo^ 
-oms hud set their fruit, and the voiiii.g iniuie li.id -laHml lo ih vel-.p h. 
fore the flower was completely killed. In other 1 .re- liu vonng Unit 
were penetrated. In ..thers again tlu-y were not yet pnulrated hvtiie inn 
gus, which had partly killed tlie flower and -J.iead down liu pe.lcel 'l!ie 
eonidial form of the fungn.s was fruiting almiidaiit iy over mo-t of the Mulme 

of the diseased organ-. 

|i] Sef ii]>v l>. Auyll^l ea i. N"- 7” ^ ^ 
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In the study of the disease was continued at Vaticouvcr, Washing 
ton, witli the follriwing results : 

In some >cars the brown rot problem is one of great iiiiix)rlanci' to t! 
]>rune in<iuslry in the more himiid section^ of the North-West of the Vwiu 
Stales. It has iieeii sliown that the aj^othecia whieli dtvelopul from fd 
ell prunes are the probable source of the blossom infecti(»n. The appearan. 
of the ajKilhecia and infection of the former are siimdlaneous. The eonis! 
ial form has never been found on fallen fruit. Autumn plougliing an 
earh spring cultivation, ahead of the blossoming jxrriod, have apparent! 
hel{)ed to prevent the disease by interfering with the development id tl, 
ajr.thecia. Tlv wind is pri'»bable the most im}K:rtant agent in sijn-adii,. 
the sjjores. Inseels may be coiuemed in this drilributioii. but are chiefly in 
poilant owing to the punctures they produce on tlie fruit, furnishing a 
eiitrancc pant for the fungus. Among the insects, the fruit tree leaf 
netiL {SyfU'la alhiiia Leconte) is juobably of importance, as it was presen 
in great numbers during the early iiart of the season, feeding on both frin' 
and foliage and causing mnch damage. 

Though the early applieations of spraying we/e wasiied off.sliowingth, 
importance of adding a sticker, even with rather un.^atisfactory conditioi; 
spraying has given fairly good results. The plats given both eaily an- 
late spraying witli selt-boilul lime sulpluirse-t fimn i to f, times as iniich fini 
as unsprayed ones, gave > ' L lime’' .is large a yielil and h. id only ' <> 

the total brown rot on the harwsted and ' y on tlie st»;red prunes, Sdi 
boiled lime-snlphiiT ami llordeanx mixture haw b dh givui good result- 
but the former lias seemed somewhat more satisfaetory. 

The sticking and spreading qualities are greatly improved b\ the addi 
lion of i pounds of resin lish oil soaj) to each o<' .gallons of mixture. ( i, 
the basis of ex|KTieiU'e up to the present time the following sell' dnle i- 
s])ruying may be suggesteil ; 

'I'he first apjdication just btfore the bh.sMtms opened, tlie second jvn 
after the tietals have fallen, a third /» to 4 weeks later, a fourth about 
weeks before harvesting. In I()i3 the first ami fourth s()rayings were pa.i 
tienlarly important. 

Observations made near Vancouver. Washington, and in the vieinit; 
of Salem (Oregon) in the spring of 11)15 showed that there had also beei 
a blossom infeetiou of cherries. Sjwayiiig trials were ma<le(on ihe ;1han 
‘Sth May and 1st June) with llordeaiix mixture and liine-sulpliur solo 
tioii with or without resin fish oil soap. Part of the fruit from each plan 
was paekeil ami placed in cold storage, being afterwards shipped. 'I'lie trial 
were lieguii too late tt> be c,f any ilec-isiw value. They m vertlukss ]iio\ 
that late spraying with Bordeaux mixture or self boiled lime snl[ilnir great 
ty reduces the loss of stored fruit. Probably a similar treatiucut tf* Ilia 
of piune trees applied to the cherry trees would effectively control the in 
foetion both of the blossoms and fruits. 
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An AsWic Species of Gjwnotportngium. in Oregon , 

JACKSOS H. S., m ]«u,mU K,.,u,u, V.J V * 

W. EXXVIII-EXXIX, V'-A^hinKlon, O. c . l\l,i,Li.v „„i, ' " 

In June 1914, the Author observe.!, .it tirieut. in tile environs ol 1 ’„m 
l.ani, Oregon, ttvo Japanese pear trees U'ln,, si,„ nsis) the lolitee of uliuU 
»..s seriously infected with a species of /i.i .o,. 

■So tar as known, all species of A:.vs,v/„.,.retl.e.nvi.lu!M.e4esof s|«, .es 
el Gymmsporangium. 

In March 191^, in the aln.ve loeahtv. within twentv fe.t ni tlu* two 
J.ipauese pear trees, the .Author foun.l souw siH-einieus ,4 j u’:i > i', ,/ ■ 
•:nsis with foliage abundantly infected with the teli.il st.ige of (ivi.ine! V 
jngium which was identified as Hai^uantim ( Avr, ) 

With branches of infected juniper the Author eoninunn.at. d flu diM,,-.e 
vtificially to potted specimens of l> ‘.inani^ and tii> The 

ecidia collected from P. si lu-iish -.mi ( . agre< d in all uV' !' "iHi 

korcai'iisis. 


kittle is known concerning the eetnioinie sl,iln- .4 iliiv Inn^ns iMlui 
pecies of CymimparaiiyimH already .-stablished in Aiueiie.i .ans.d em 
iderable damage, for instance m the e.iy. m 

hates and fit ml ak an mi (U, et H,) K.in in tin- Ih.eiiie .'^latev 

The aecidtal form of the Harat-mitm. .is stat.-d, dev. lops ,,ii /'. „ 

is and P. vulgaris, but very probably it nuglit ,^im ad to other spe.i.s ol 
roraaceous trees, just as (,. Haiaraiimi might at any time timi a lavoni.iliK 

nvironment in the American species of jnni|«r. and tim- bn 

lefinitely established in .America. 


Wl'KDS AND PARASITIC IT.t iWliKI.M 1 l’l..\NTS 
. 4 - Investigations in 1914, on the Weeds occurring in the Government of Kherson, 

Russia. --- PAC7.0SKY I. ill I'jflfilu lififiii Il'l /iriiWifrftfM.-. •MikIii • n! Ill, 

Hur<'iiu (if Applied Bdtiuiv). Yc-ijr '. ol. t-. f.'.,-, pp. *'!•,•>:«■. I’l i .i , 

The Bureau of Applied liotany attached to tlu- .Miuislrv ni A^nuil 
lire undertook : (i) to devise a method for the nf lu-ld wwiK ; (j) ; > 

tiidy the root system of the weeds |Kinliar t<» tlu- n-j'ion. 

\ field of 610 sq. metres sown with oats and inh-sted with wild mil- 
tvas divided into 1206 equal parts (<1.44 si|. ft. each) and the « nhns nf the 
;wo plants in each were counted. The aetnal average n) weeds w.is fniind in 
be equ?l to 17.15 culms per sq. ft. 

A determination of the average ba^ed on vaiums ((unlunali'in'- nf tlu 
number nf plots (i. e. taking ev'ery fifth, every tenth, eveiv t weiilielh, ete ) 
-nly furnishes results close to the real average when the niiniber of plnl- 
is very large, which renders the method impraelieable. Iherelnre the wait 
LT holds the view that the only practical method for deternnning tlu- degree 

(i) See also H May No. 4'^e 
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to which a field is infested with weeds is to confine oneself to one or a lo- 
selected plots, after very careful observations of the actual conditions i: 
the field. 

With regard to the root system, it has been found that the nK>ts . 
Cirsium afvense reach a depth of 20 ft ; those of Euphorbia I'ir^ala. i- 
of E. ^Jariosa, 8.53 ft ; of ('entaurea scabio.'ia and Salvia nemoro^a. -j.zi i’ 
of Reseda luiea ().i8 ft and of Melandrium album G.c) ft. It has also < 
ol)serve(l that some weeds gain fresh vigour in consequence of cultivati ; 
[Reseda luka and Melandrium ulhutn). 

7<><3 Experiments for Control of I(anuncuJus -arvensfst a Weed infesiini 
Wheat, in Touraine. - martin* j. n. in Ctmpus rtnauj, -.twiits ./. 
li'A.ruulture de Framv, VoJ. II, Nu. i ?, pp. March i<iO>. 

Ranumiilm arvensis (known in Touraine as "pitot”, " pied-coiu' 

” pil'd tc)([ ") is one of tin most injurious weeds of autumn wliiat. U jt, 
suits littli dannet in shallow, warm, sandy or limey soils, but is a tidi)t'l)i 
able pest in tin clayey soils of Touraine, In strong, told soils, durin. 
wet winters, it can thmst its roots deep down and strengthen its st™ 
and the wheat, hindered by the excessive moisture in the soil, .ns 
dependin," for its development on the return of good weather, is thoki' 
by it. In ipii and niia the writer observed wheat in the comnmiU 'H 
Saint- liranelis which had been overrttn and wcakeiieil to such, an extii!- 
by tlu' Raimneiilns that it had to he eiit green for [orage. 

'rile writer carried out control e.xiK'rinrents, with, results as follow- , 

1) Sulphate of copper, used alone, in the pro|)ortion of 4 lbs i; 
10 gallons of water, prodtteed tmrn.s but did nut kill the weed. 

2) Sulphate of co\)i)er (<|.() lbs) and nitrate of sotla (22 lbs) i; 
to gallons of water killed or seriortsly injured (5 to 40% of the weeii- 
anil the wheat, strengtltoned by the nitrate, gained the ripper hand. 

;) .Xnlndnnts sulphate of iron, at the rate of (>24 lbs |)er acre gav, 
the best result. More titan So of the weeds were destroyed ent irely. I' 
is advised that this remedy should be applied at the beginnin.g of I'ebrusry 


INJURIOUS INSKC'l'S .AND OTHER LOWER ANIMALS. 

700 Two new British Coccidae and other British Species Injurious to Plants. 

C.KKEN I'KM.ST 1C. in the Monthly , Thiri! ixTic?, N'n i 

iN". ii.’c), pp. l•^g. I and Nit. 14 (No pp. I'ig. >4. jiimu:!' 

iiiid I'cbruiiiy ioi(>. 

A list of some eoceids found Hi Knghind. two of which are deserib< 
as new species. 

Pantjairmairia gracilis, n. sp., on the leaves of various grasses aii' 
sedges at Oamberley (Surrey). 

LecanopsisloHi^icorms, n. sp. 3 specimens found on plots of grass at Caii! 
berley, July 1915. 

(iossxpaiia lUmi (icoffroy. on a Cornish elm at Varnliam (Surrey 



MEANS Of I'kEVKMloN AM> I'ONTkOI. 

■\ .IsfyuHvIm lu-ihiac VAllot, a cannuMi i^rtaiihaus.- jv-t itf 

Hritish Isles, infesting more particularly variou- kin, Is ,.i It,,, ,, 

i itrus and oleander. It was als,> iov.iul in the o;,cn in Aiml ii,i s so ih, 
inliage of Auc-ttba Jiifiotiii a at Toninav. 

Jsfiii/io/us os/rik/ormis Curt,. Imin.l ,,n ih.' In.incius .ni.l s,, no ,,i 
young ixiphus at Farnh.un. May Ik- u adilv niiM.ik, a !,.i I ,. 

,,is, described by iLARi..vrT. froui m.itcri.d ■..n ,,l,i I,,,;k iomi 

Transcaspian Russia ", 

Myldaspis fiats Sign., on young twigs „[ c,hli!c ti-g at Wo;, v ,Suru \ 1. 

Pttrlaiofia /JcrgrtUf/i't Conist., on Inanclus of la],.nu ni.!|>li in 1 ndnii 

Parlulf rill plot, us <m ])lantsoi \ au.i.i .n \v,.gx 

Laanium cilitllum Douglas, previously i\ e,n.!eii ni Uno.iishn, e't .i„., 
lud Kent ; Camberk-y in Snrn-y now .iddcil. 

I.cciiuiifiil pasictk' ('.coffroy, on k-.iv, ' ,>! .I/,-.', a. 

Friopi'llis li'situiis k'lnisc. 

lactthisfis liizuUu' 1 ,'nf. 

Pssiltlocoaus salliiii Newst,, foninl r.illK-i , - iinnioulv in liu e'linliii 
ley district. 

Psaiiloaicats sji. ([mssibly /k, i ,,n .1 nualou leiiic .it Touyno 

,,17 - Prosp&Itelta btrlesei against Oiaspis penla^ona In Piedmont in 

1915 il), - X'OCLIN’O r ill R • . i .. . . , U. 

/icitiiit' iUi i'- i>)>. Ttnin, 

In December roi^.tht;" .-W«Hia/i(Hik’ •'ciit ;u' I’unit'nli 
ill concert various ai^ricnltnr.il u!|.;;ini'.ili«in^ .mil by tl.r .uil .•! i.d 

subsidies from the Mini'^lry of .V^risuhurr. halii-'ttv .in! mi 

trusted the Plant l)i>case.'> •’ Ob'civaloiy ’ <■! Tmin (.i- -i ti d. bv i In Ti.ivril 
ing Lecturers in Agriculture) witli tlu- i.i-k >*i i«<iur'-lliiig /bit'/*/' !'■. 
bv means either of chemical reincdio. oi <>l Lr/Vv. ; The ir 

port of the Director of the ” ( >l)scrvatoiy ’ n l" luit ilv- r« '•ult <>1 llii- m i mid 
part of the investigations in iiji.s. In the ')»iiiu,Mi th.il ve.ji tin '• i iIim mm 
tory” distributed ;/)4 700 branches "I inullH-nyMiVM<<l wiib I'r- sjhiUt'ili 
ih'rived from Casale i\[imferrat«>. KoaI.i. Lueeiil". Ci-li ni", le inbii.i-cn. 
Rivoli, aAsti. Pianezza. ]5cin;i>co. Stn]<inigi. .nn! A/i glio ibi'e Immu-- bu n 
found the most suitable of all the ccnlies ev.tmjiud !<ii tlu "njijiiy "1 tn.i 
terial. 

The writer sets out in detail tlu obseiv.iliiah ni.nle .iiid ihe n'-nlts 
.secured in each of the localities, arriving at the follow mg enn- 

i) The mulberry, in thrnve aluio"-! evetywli'ie m 1 sdniont. 
without any trace of attacks by 

z) Prospalidla is found in Piedmont 111 ahnnd.oiee, -t-.liinng iniiH- 
iiig the infc'^tation ni ilie mullx-rry tree in a great in.mv pl^ie.-, 

;) In some centres plentifully jjrovidid wi’.li < nlmia 

nation was maintained in some grou])" of mnlberrie- luul w r nUnidniiil 
nn others. Vegetatieai however cmitimier! to he ngnl.o .md 
everywhere, thanks to the immediat<' inleiveiition < 1 //a 


(l) See li. I 'll S. N'l. -ii-. 
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4) In very wet localities, where Dibspk encounters conditioiiy 
highly favourable to its existence and spread, the beneficial effect m 
Prospallella was <jbserved almost everywhere, maintaining the mullxrrn- 
in an almost normal state of vigour. 

fi) Diaspis multiplied w'ith facility on certain pruned mulberries 
and on these the action of Prospalklta was generally found less effective, 

h) Prospallella does not spread in such a manner as to put a stop in 
a short time to the attack of Diaspis ; in some regions, as in the province m 
Cuneo. it is necessary to further its dissemination by artificial means. 

7J In the provinces of Turin, Cuneo, Novara and .\lessandria there 
are at present numerous and extensive breeding centres with Prospalldla 
in proiess of development. These centres have already been brought bv 
the staff of the Observatory to the notice of farmers of the region, offices, 
agricultural .\ssociatious, or managers of silk reeling factories, nr will be 
brorrght rrnder their rrotice ott a following visit in due course. These cert 
tres will he able to supply farnrers with material for distribution on tire 
spot rir also for despatch trr a distance irt accr>rdaticc with the rules whicli 
will be laid duwrt by the Observatory. 

8) Irt order to enable Ptospalidla to exerciser its beneficial influence 
ott the mrrlberries it is essential that rtortttal prtrtring shottld be carried ottt 
t.'very 2 to 4 years or at arty rtite ctrtting trf branches on a rational system 
with short period of rotatiorr. 

fj) A very active destroyer of the Diaspis was found everywhere in 
Chilocorus bipashUeilHS. 

to) The farmer shottld not take alarm if, rrotwithstanding art abttrid- 
ant dissemination of Prospallella, Diaspis reapirears on an occasional ntttl- 
berry tree. The Pyospaltella is ready to oviposit on the new Diaspis, but 
where the insect has beett distribrrted the brattches must never be cut be- 
fore the month of Hatch ; these branches must be left bottnd togetlrer irt 
bundles irt the field or on the trees. 

1 1) With regard to the peach and various ornameuta! trees attackcrl 
by Diaspis, even when a thrrrrmgh distribution of the insect has been made 
careful winter cleaning of the trunks and branches must not be omitted. 

711 S - The Life History and Control of the Vine-Moths Conchylis amb/guella 
and Polychrosls boiranar Observations made lln 914, by the Plant Diseases 
Observatory of Turin, Italy(i). — voc.lino i*. in BMUtHno lUi siiniacro ai .-ioj- 

uiUnva, IniiHUiriii <■ Cummefcio, Year XIV, Vi>I. II, Series B, I'art i-;, pp. 

K'nnt.', I'li.s. 

In iqi4 the observations on the life history of -he Vine Moth.s 
Conchylis and Polydmsh begun in the previous year were continued (2), 
The investigations in 1914 chiefly aimed at clearing up the life history of 
Conchylis amhi^uclla, while in 1913 the development of Polychrosis hotrana 
had been followed up in particular. Various information was also gained 


(1) Sa'c altio B. June 1915, No. ()6 .n. 
(:} ' B. June I'jf-p No. .y'jtj. 
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%ut the latter species^ which is undoubtedly the mote injuoor- 
vine-growing regions of Piedmont. ■’ ' 

Several Stations wem installe.l in the dirteieut vine grouuu; 
ties of Piedmont : each Statinn consisted of large erne - ft lo m l i 
, ft It in. and 7 ft , ,ns. in height, made of "i h i;:!: 

j mm, sustained by massive wotiden frames. H.ich c.igc -.iiiioumled mu 
twx) vines, and was provided with a maximiiin and minum-n, tluiMu nuur 
a barometer and a hygrometer. Observatioms „cre .dso m.id, h.-ic „„l 
there by means of small special cages covered with wi.c g.mrc Th.. , 
lenal gathered at each Station was forwarded |Kiiodu .dlv to th, i i|w, ,v'. 
tory of Turin where it was studied. 

From the investigations, whieh are desciihcl in d.I.ul ilir i,,||, 
conclusions have been drawn : 

i) In i()i4 infestation )>y the vim’ uuiths wa-i wiv i'lmtui 
■dmost ewrywhere as regards the spring generation hut w.i^ .li,.hilv „,m, 
pronounced m the case of Conc/iv/is than in tli.it of l\,hvhu>-,s m .tt nioi,.. 
with rather low temperature, while in the wine-growing icgioiis of .\d,g,.,„o 
,ind Monferrato Polychrosis fin/r<iii,( nuiltiplied lapi.llv. esiH ci.illv i lu muii 
mer generation. 


Some observers noted the apixmr.oiee of ihc pd gimi.uiou , lining 
or after the grape harvest. 

J) The life cycle of Comiiylh and f'n/ivynn.M.i did iim dilhi uiv 
imich from that of lyi ; in reference to changes of tcni|H iatiin .iiul iiiiiisinu 
except that the hatching period of the sntnniei moths was piolmiged .nnl 
for purposes of control it was found necessary to )>rociiic ,iccut.ilv''d,i(:i as 
:o the beginning of hatching and the (hiration of the llyin.g |>. iiod. 

J) The use of large cages is not always successful : disease , lii. Il\ .Inr 
to Boirytis greatly reduced the larvae in the cages, and g. iu t.illv vt gcia 
tion was tardy and irregular. 

4) The small cages suspended to the vine props, in flu mws wi iv 
ioiind much more practical. This is the only means by which ih, vine 
power can be .accustomed to keep a watch for the ap|K'ar.iii. c ,4 tin in.iihs 
iiid their maximum flight in his vineyard, in order lo apply 1 11 ainu ni , 

f,) In addition to a few species of arachnids and sonic fungi (chiciiv 
Holrytif,], the larvae and the adults of Cmiiiiilhi j pwidaUi wm,, ,,lecrvcd 
0 prey effectively on the larvae of the above insects. 


b) The use of a 2 % nicotine solution gave good osnlfc in -miic 
realities; nevertheless in almost all c.ases it produced more or It ss itnnki il 
aims. The first treatment must be applied, if jiossiblf. btforc flu liowi i-- 
'pen, tc avoid injurious biirn.s of the latter. 

7) Tobacco extract (2%) gave good rc,snlt.s against I lie jiid gciiii:il ion, 
ireveiiting the passage of the larvae from one graix- tti the otlici. 

8) The most effective remedy against the larvae of the iP gcm-r.i 
ion is arsenate of lead mixed with Ikirdeaux nii.xtiire in tli,' projiorlioii of 
■ It must not, however, be used against the larvae of flic ginl gciu Tn 
ion, because then the grapes are alront to riix-n and |xiisoiiiiig may occur 
rile Observatory still hesitates even to advise the use of arseiiale agnin-t 
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the first generation owing to its potsonoas projxrties, more particularly^ 
as a 2^'/n solution of tobacco extract, mixed with carbonate of soda or lioi 
deaux mixture gives gw>d results when spraying is done at the proj^er titih 
with jjowerfnl jet pumps. 

H) The e.xperience of two years of study proves that to obtain gooi; 
results with J % tobacco extract, twr» sprayings are required (both agains- 
the 1st and the 2nd generation), one shortly after the adults begin i- 
emerge and the seermd in the period of maxinuim flight. 

If the tobacco extract has pioved unsuccessful, this must generall', 
be put down either to the fact that tlie spraying were not always carrie-i 
out at the right time, i. e. coinciding with the two above moments of bin 
logical development, or to faults in the apparatus. 

lo) The t)bservatf>ry therefore gives the preference to tobaccf* i >; 
tract. This remetly at ))resent has two drawbacks ; i) its content of nicotii!..- 
not fx-iiig constant, it produces burns on the vegetable tiSvSue ; 2) it is pir, 
on the market at too high a price. When these two drawbacks have bei-ii 
rectified, the farmer will have a fairly reliable means for controlling thes; 
insects. 

u) When arsenate of lead is to be used against the first generation 
none of the precautions taken in handling poisonou.s substances shci'.M 
be neglected 'I'he operator must wear gloves made of good skin and cov ■: 
liis face with a mask with glass discs let ii: for the eyes. 

12) It was also found in iqi.| that cleaning llic branches in winter, 
destroying the tips of the canes (used as vine pr('tps) and the stubble betwt 11 
the lines, greatly reduced the infestation. 

The substitution of stone and ferro-concrete supports, connected by 
galvanised iron wires, for wooden vine props, always ga\‘e excellent rcsuU>. 

The pieces of rag attached at the points of bifurcation of the brninlic'- 
acted as very effective collectors of pu])ae. 

7'»> Tobacco Juice for the Treatment of the Vine-Moths PoJychrosfs ho- 
trana and Conchytis ambigueUay in Piedmont o). - Topi Mario, in At 
ilicvnti (UUe 4lilUi kitiU .iitiuiiintu tU'i l.iinri. tu Sik'jrzj’ /jmV/u’, jiitffii);' 

liihf < Hiituniii, Sdks a, pp uar>,5.p March A, I'lic. 

Treatment with tobacco juice of 2 % st'engtli was applied at a \ine 
yard situated on a hill with an eastern aspect, at Alice Bel Colie. Thcri 
were six adjoining rows in the lowest ]>art of the vnneyard where tlu' 
grajies liad remained very abimclaut in spite of serioius attacks of mildew. 
Kach rnw' treated contains about 70 vine stocks ir full bearing, their dist- 
ances ill the rows being i ft 7 ^ ins. to 3 ft 3 ins., and that between the rowv 
9 ft 9 ins. 011 the average. The varieties of vine cultivated are mixed 
“ barbera ”, ” dolcetto ”, ” lambnisca ”, ” malaga ” and some other>. 

There were two applications of tobacco extract, the first on the 2i< 
July and the second on the 28tb July 1915. 

At the time of the first application, the eggs of the two lepidopU" - 

il! Sre ;inii /;. Inm- Xo. At'?. 
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,/^ere p'eseiit on tlie grai>es lu abiiiul.iikv ; in somn bnm lio i .u h hi ok- 
tHire eggs, either hatched or still to hatch. ; „r ^ were smiictiiiics foc.isi „i, 
,1 single grape, and some were seen even on the ei.ipe.s .itt.icked lo tlie 
mildew and already withered. 

The eggs were in all stages, liotn those recently dei«.site,l t,. those ui 
which the head ol the lart.i could he distingnislieil. (*i winch weie .ihoiii i,' 
hatch. In the lowest rows, moreover, lutched eggs .old l.in.ie whieh. li.ui 
filtered the grapes were seen. It was liere ole.erv.il le ih.i' the l.nv.i lu.l 
not pierced the grape dtreetly helow the igg. Imt li.id ii.ivelle.l .mini it 
and made its entry at another jmiiu 

At the time of the stcond tre.itiueiit the inih,.tcl'.ea eggs wen: still 
very numerous. 

On the g.5tli .August the writer g.iltieied the gnipes injiiuil .iiid 
attacked by the two insects, which were loiiml in llie IiiiikIics ol loin 
vines, two treated, two milreated. one " dolcetto ", .nnl tlu if, lira h.ii 
bera ", 

The following table contains the u-'idts .d ihe cv.iinin.nion 



i‘t 




\ .irit'It 

Titfil'v) 

In 
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m viii.. 
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l<«i I'v'i 
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On examining the "dolcetto’' gra|K’s the Inlly developed laivar ol 
Puivchrosis and Concliylis are seen to abound. A l.iige nniiiluT h.id pm 
hablv alreadv penetrated the gra|K’ at the time of the tirst lu-atnienl. 
1'. should also be noted that the larvae of <. ninliylw are found in f.ir gti alei 
luinibet on the " dolcetto " than on the " hariiera ' , althongli tlie stocks 
of the latter variety stand in tlie same rows as tlie former. 1 heie is not lung 
as yet to show whether this is due to a prefereuee on the pail ol in- 1 oin/a 
lis for that stock, or whether it arises from the e.irliness of the doKitlo 
as compared with the " barhera ". or the precoidons deva-lojanenl ol llu- 
f'onchylh as compared with the Polychrosis. alre.'iily rejjealedlv leioided 
It follows that the effect of the treatment differed a. iordiiig as IIk- Inst 
or second variety was in question. Tlie ap]die.ttions wicie in-ide in v.ood 
time to the barhera ”, but should have been made earlier lo tlie dolcel 
to ”, This din'ereiicc in behaviour is anotlier reason lor keeping to a 'in 
gle variety of stock for each plot of land in new plantations, honlml Heat 
nient would thus be rendered easier and more elhvtive. If t oinAuis im 
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dominates over Polychrosis in the locality, it would also be as well t 4 l 
apply the treatment some days earlier. 

On examining the grapes of " barbera ” treated with tobacco extract 
it i.s observed that many of them are only slightly and superficially 
attacked. On the other hand, the percentage completely spoilt on seriously 
attacked is much higher in the untreated " barbera " grape. While iii 
the treaterl grape only one larva is found to 8 or lo grapes attacked, on the 
untreated stock the proportion is one to every j or 4. 

The results therefore were to reduce by about 50 "o the number m 
grapes completely or partially spoilt (the fact of lesser injury to the grapes 
should be taken into account) and the rediicl iondiy this same figure found 
in the number of larvae. These results obtained with two summer treat- 
ments only should promise well for more effective control of the two lepi- 
doptera by winter working and spring and summer treatment. 

701 Method ol Cookohafer Control used in Germany. — i-acuuucu k. in r, 

nH'/HiitndU' Vnl. 5, No. i. pi). i34'i5t>. ItiTlin, .March 

An account is given of the extensive experiments for the control of 
the cockchafer (M dalontlia vulgaris and M. hippocadani) carried out in 
the " Kieiiwald ” in the Upper Palatinate. This State forest, which co- 
vers an area of several tliousand acres, has for many years been invaded by 
multitudes of cockchafers, sometimes occasioning widespread damage. 
It is made up of conifers {Pinus, larch and Weymouth pine) and deciduous 
trees (beecli and oak). The comparatively dry, sandy and stony soil, 
forming dunes, is favourable to the multiplication of the cockchafer, the 
development of which has also been fostered by the very mild winter cli- 
mate and, up till a few years ago, also by bad methods of forestry , 

Cockchafer control was taken in hand as far back as 1882, but without 
satisfactory results, 

.Seventeen years experience of contio! (1882-1899) have made it clear 
that the action of birds and mammals preying on the cockchafer was whol- 
ly insignificant. On the other hand, the physical conditions of the forest 
are unfavourable to the propagation of Botrytis tenillii, the artificial dis- 
tribution of which has even been attempted. Recourse has also been had 
to collecting the larvae, capturing them in holes and plant traps, and des- 
truction of the larvae in the ground, either by benzine and carbon bisul- 
phide or by allowing pigs to grub, but all these methcxls have proved 
•inadequate. 

The present forester, Herr Poster, who took up his duties in 1899, pro- 
posed to destroy the cockchafers rbrect, by a new process based on the fact 
that at the time of flight and mating cockchafers exhibit a marked prefer- 
ence for certain trees growing in the open field and allowing of easy flight 
•around and in their tops. These trees, in inverse order of importance are ; 
the oak, the birch, the hornbeam, larch and beech. 

Jn the course of felling work, isolated trees or groups of trees with good 
sun exposure and with plentiful foliage are left standing in order to attract 
tlie cockchafers at the time mentioned. These trees are called “ Saug- 
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^baume ” (" attraction Wees ”). They ate oi small size but tiioM>leil nitli 
a well-developed top, the groups being called " attraction groups ' 

Where the forest consists of conifers and dtvidnons tre^^, the 
tion of snch groups or isolatetl trees prestnits no dirticultv It is ver\ 'iiifi 
cult, on the other hand, in forests composed oi lUviditons t ttvs ecclnsm b 
In that case partial success is all that can be tiojKsl for. 

The forest is divided into sections of acres. Thr' raptno' 

of the insect in the different sections is entrusted to " c.ipinre g.ings of 
7 itersons each. One of them is the ganget resjanisihle tor the tesiills of 
the work, another shakes the tree, a thinl carries the cloth and lecepta 
cle.s for capture, and the ^'others, mostly girls, stretch out the cloth licnc.ith 
the tree shaken. 

The cockchafers falling on to the cloth arc iikrccd in a huge ten pt.u a 
in which they are killed by carboir bisulphide to.itio/. oi t'S.^ jiei g.illoii ol 
cockchafers). The\ are afterwanls nsi-d to make mannte. 

The number of gangs jter seelioii varies .recording to the i|ii,in;ilr ol 
cockchafers. In UfOJ Pnster used 15 to clear 711 .icies o! lot, si, 111 
jqoy, 30 for 4128 acres in ton. 52 for )5',o acres and in loiy lot 
4 330 acres. 

The success of the work depends clilelly on the ganger. Tin- laltn 
must determine the time when the control o]xT.tlions are to he Isgini he 
selects his workpeople himself and sees that the work is propiily ilone 
•At the time of flight he mnst, es))er'inlly in tlf evening, go ovi i liis s^ tion 
every day to ascertain where the cockchafers li.ive setlleil and m.ikc tin- 
necessaiy arrangements for their etiptnre the follrovtiig morning llu' 
insects are gathered at least once a ilay. 

As regards the munber of cockchafers dr-stroyed hv tliis method, the 

writer gives the following figures : 


Area Irfatkil in hciv'* . • 

Ctiekcliafers ciptiirt<l in niilliidis 


The increase in the cix-kchalers oaptureil np to nin is 'hn- 1 InelK to 
the increased area and improved lechnitiiie of control. 

Assuming that among the 22 million iiiseets ilesttovcl in toll Iheie 
were 10 million females capable of laying .30 e.ggs ca.-lt (wlm li is iini. li b.; 
low the average), 5«t million larvae were deslroyerl w,l , 1 n ni Lon-i- 
dering, furthermore, that the larvae eat for four years an.l ha ■ me o tl ,10 
may easily destroy several young trees, it is evn lent that Ihmiks to t u 1, 
Ihod above described, though it may not have been imsHlile .0 ml th. 1 
rest of cockchafers entirely, very valuable econoniic lesnlts 
theless secured, as it became possible to work the forest on 11 s 

Herr PtisTEK at the same time tried to pteveiit ovipos tmn in I li 

series where the larvae of the cockchafer work immense h.ivo, lie .1- 
certained that 2 larvae per 11 sq. ft (in their thir.l year of ' 
sufficient to destroy all the young plants of a mirs. r^ 0 g ^ 

chafers in the woods around the nurseries is not sulhcienlK 
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the other hand, when no rain falls during the period of flight of the insect,^ 
excellent results are obtained by covering the soil with quicklime (K) e^i 
l>er acre). When it rains, the females pass through the layer of lime and 
make their vvay into the ground to oviposit. If the lime is spread imme- 
diately after rain, it becomes ineffective. E\ddentl> , therefore, the succes'^ 
of the method depends hrst and foremost on the weather. 

Trial is now being made of naphthaline, the effect of which is appar- 
ently independent of the weather for its success. 

The expenses entailed by cockchafer control in the " Bienwakl ’ 
forest are relatively inconsiderable. They were, in ifpj. 4.^2 d., in Kio; 
5s, yd., in 1911 \s. yd., and in 1915 4s. per acre approximately. The t hief 
itt^ms of ex])ense are the collection and carting away of the insects, tin 
cost <if purchasing im])lements being very small. In consequence 
these control measures the value of the forest has increased nearly ^4001! 
per annum. 

;m Destruction of the Tobacco Beetle {Lasfoderma serricorne) {i . 

Mackii; 11. U, in i he V1.I. XLVl. N*». 3. j'l*. IVr.i- 

• Uniy.i, c\yl'ni. Mardi luif*. 

The methods now used for the destruction of the tobacco beetle dc 
not meet with great favour for several reasons; a process of treating tlii 
hnished i)roduct in a i>urely mechanical way without disinfectant 
tlierefore greatly desired. In order to develop a method of this kind, tlu 
effects of cold and heat were sliulicd, but us they yielded no practical re 
suits, attention was given to a vaennm method. 

For the purpose <»f experiment, a small metal clianibcrr was construct 
ed liaving a cubic conteul of 4 cubic feet, fitted with a vacuonietei. 
the pump being operated by a small electric motor developing HP, 
In the first cx|>eriiuent tobacco beetles in all stages were placed in tot 
tubes, w'hich were put in the vacuum chamber, and the air exlmusted to a 
point where the vacuoineter registered 27 *4 ii'<-'hes. With the atmospheric 
pressure removed, the cellular tissue of the insects expanded, causing 
theiii to become greatly distended and producing a corresponding reduction 
in their vitality. However, despite the fact that the insects were held 
subject to these atmospheric conditions for ])eriods up to and including 
three hours, many of them still showed .signs of life, and immediately be- 
came active on the restoration of normal atmospheric conditions. In a 
'second experiment insects were subjected to 27 vacuum, after wliicl* 

carbon bisulphide gas was introduced into the chamber and the vaciiuni 
reduced to about 16 itches. This treatment ap])areuily killed all tlieinsect>. 
In a third experiment, more or less a continuation of the second, the gas 
was in turn removed from the chamber by pumjis and ordinary atmospherir 
cfuiditions restored. It wits found that the cigars retained no odour or 
trace of the carbon bisulphide. In a last experiment to determine wliether 
or not the cigars are mechanically or chemically affected by the combina- 
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tion of the vacuum aiul yas. it was louml that after a lonii tin- 

gas in question tarnished all guld lettering on the hands and. LiIhI', hnl 
that the time requircil effectually tn destiny the insivt life in .it. eig.ns 
was considerablv less tlian that required t.i alhvt the eiilnimng the !.i 
bels. 

The niethiid contrihed by the Author jiieseiit.-' the i..lli.\\i.i'C ..K . at 
ages over those now in vogue : 

l) The treat nienl in no war interteris. with ni del.ir s the ugul.ii mu 

tine work of ])acking or handling the eig.irs audnliie! piniluem , tl ’c 
duces the period necessary to kill the hirtles to .dinut ’ , .■! Ih.il n. cess.m 
under the old ineth.'d, tfie results heiug .it ilu s.iiiie tone iiiii. !i iimie tlin 
rough than on tlie old melho.l ; p m.mufaetuiei- i.iii tu-. i i pi... lii.d’.' 
unlimited quantity of eigars daily ; t' the cig.os |.,iiig iie.ile.l in th.ii r.l 
tirnate containers, are not ex]i.iseil to liutliei iiites1.i!i..ii iiniii ih. ind 

thus obviating the necessity tor s]vci.dlv ...iisinu u-.l sh-u- 

no.xious gases generated duriii'g tile ire.iiii'.-r.t .m- eiitiieb .ii']>. 
the pumps. 

Alongside tliese manifold ailvanl.eges tin- iiu ihn.l li.i- the .in. 
that It require.s double fumigation to .ilisointily gii.o.nm.' ih 
to be free from tlie pest in .ill tome. 

712 - Calacoris angustatus, a Capsid injurious lo Sorgho and other Urami- 
neae in India.— B.in.iiiiiE .iii.i.o.'i'Oi'si.'f.''..'.'- hi- ac., /■.■. .<. -i S" 

() p(i,. I I'l, cniourctl. Cilkiitl.i. I 'H* 

Gi/ocom I.etli, lfaiii,('.q'm.t,i.iim..iiiiii..iitlii.niglionl N.nlh 
crii India ami eoiistittiles one of the icml ih-sH of " ■ I1..I.1111 i ■ 

yn Other I'.ramineae aie ids., .ilt.'okol oi. h le t iiiiili.i i/Vhiii 

hetum l\phoi(laiin). Tlieiiai (.S.-.'.irw iV.i/mah Mo/c i/.'-' "-'.''''i 

ss Ilian Grass (Emgro.s/i.i idm.s/nioii. Ini; ..iil\ 0. ,1 smalh 1 .aI.-iiI Iho 

adults appear as soon as the y.atiig e.ir heads Ingin In sh..w, ..mi .'i iii'.'il 

undertheghimesor ill 1 liecemie.il the lloiet. Me Ihe lull.- III. . ,11 h. nK .m- 

free they contain miiubetsof v.miignyiiq.hsof Ihe.. 1. iig. i>'l ■ li'" n 

tcristic lit the first immature si.igev The in.-l dioiiag.- 1- .Imiv u ion tlie 
grains arc in the " milk ” stage, the M.cki.ig . f Hic .iu>""..u- n. v , 
ing the grain to shrivel and "hen the wh, h- .-.ii h.-ml i.. div ,01.1 

Fgesnre onlv laid in voting .ind miiindmegt.iiiiv leilih.-.-.l gi 010 n.-v. i 

being chosen. Kaeli female lays Ironi 150 I,, mi. eggA ,l. |,..M.,ng lion) 

I to If.in each flower. The eggs, which ale iisUallv lanl al nn... . , 1 ■ < 1 '.n 

in from , to 7 days. The nvmphs moiiit hw- i.iih-s. In- Im 

ring , davs after hatehing. au.llhe rest usnnllv every tim ■ o - ' , 

tion from eggs to adult requiri. bet ween .ran . - 

there are two geneialions eii onecrop of iliol.iiii, .i .ill 

to control the pest l.v means of iiatnr.d eii, iiiies hio e I,.-. ,, 

unsuceesstul.thoughthe adults, when ke,.. under , , 

from a bacterial di.sease. 1; I-,, m iln i- .r li.-mi- 

It is suggested that the hugs . outraeied .liedisi.i 1 I. m 
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on which they fed. E.xperiments on the bacterial disease were not carried^ 
out in detail, though in breeding cages it proved highly contagious. The 
nymphs were never affected and the disease seemed confined to the adults. 

Similarly, artificial methods of control {spraying ; shaking the ear 
heads over water covered with a film of kercsene ; immersing the heads in 
Kerosine emulsion, traps with lights, were either inadvisable or impractic- 
able. It is probable that the desired remedy will be obtained by some purely 
agricultural method nr by taking advantage of some tropism. A simple 
and efficacious remedy is still to lie found. 

71 ) Agrotis segtianJthttX and Potato Pest in GeiJiany. iastmk in Ami^hian 

Jit I.andunrhchajhkummir fur den Ue^urun^fibezirk Witshaden unU /erlschrift de 
Vtrfins nasaauischtr Land- and For^twirte, orth Vcar, X«>. 57, pp. Wiis- 

iKi'lcn, 

The caterpillar of Aj^otis segdmn occasioned widespread ravage in 
beet and potato fields in (lermany dtiring 1915. 

The young beets were often gnawed away to such an c.vtent that 
hardly anything of the root remained. 

The potatoc.s were also gnawed, and where the fields were heavily 
infested it became impossible to use the tnber.s for human food. 

The wTiter thinks this invasion to be an abnormal phenomenon, re- 
lated possibly to the long period of drought during the spring and summer 
of 1915, The drought having destroyed a large amount of their ordinary 
food, the caterpillars were compelled to attack the beets and potatoes. 
I’rnbahility is lent to this view by the fact that the constitution of the roots 
and tubers i.s such as to provide the caterpillars at the same time with a 
water supply. In one locality the caterpillars disappeared completely 
from the potato fields after a fall of rain, 

714 - Nature of the Damage caused by the “Pink Boll-worm” (Geleehia 
gossypiella) to the Cotton Shrub in Egypt. I'.occii l.awis, in Ministhi J. 
I'Aunculture, Ei^ypu, Piervice tahnhjue d St'clu-n U’FHtomohyir, niillctiii 

Xf, pp, Ciuni, i<)ib. 

A study of the nature of tJie damage caused by Geleehia gossypiella 
Saund, to the bolls of three varieties of cotton : " Affi-Assili ", “ Xubari " 
and " Sakellarides Second-crop material was used for study. For 
each test loo healthy bolls were chosen and compared with loo infested 
bolls taken from the same plantation. 

The results obtained may be summed up as follows : 

1) The percentage of fibre is reduced in the bolls attacked b} the 
niicrolepidoptercn. 

2) In almost all cases there is a very considerable diminution in 
the number of seeds developing in an infected boll as compared with a 
healthy one. The reason may be the complete destruction by tlie insect 
of a number of seeds while .still ver\' small. 

3) In the infested bolls, furthermore, a diminution in weight of the 
healthy .seeds individually is found, which may in extreme cases amount 
to 26 
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4) In these seeds reduced vitality is also oliseiv.ihU- Their Reimi 
nation capacity may drop to one li.ilf of that of the seed.s .T he.ilihv l>,ilU 
, 5) The quantity of fibre and seetl in the iiifesteii Iflls t.- iicvi i eijii.i! 

to that of the healthy ones. In the worst case cxamincri it u.is onlv oiu 
fourth, and not more than three tonrths in the most f.uonr.il.le i-.i^e ,i~ 
compared with that of the control siwimen. 

715 - Zelleria oleastrelU and Qlyphodes l/n/orra/rx, Upidopterous Pests 
of the Olive Tree in Apulia, Italy, iukifu i c.iovsxm m 1 : ... ; c. , 

tnr!x-> lii t tl.,rilrnl i/ti.'.l K v r, \ r,. I . 

Vol. X. pp. I’lUlid, Mau'h i .if.. 

During the spring and summer of 1015 the wiitei w.rs iusiiuilc! 1,. 
mdertake controltests against IVins ,'hrlliis 1' f tunnelling c.iteipiU.ii 
of the olive tree) and KliyiuhiUs riih,r I'.iirm .it Novoli tlvccch lie w.o 
also to study insect pests of the olive tree which he might eiicoiiiitei ni 
this region. He was thus enabled to ohsi-tvc the habits ol iwi' leiudop 
tera infesting the olive tree, namely /I'lUritt Mill, .lud './cM;. 

rfr.s uniouciiis Hb.. with ivhicli he deals in this ailiv le. 

1) Z. oleastrcllii Mill. The adult maki-s its ,ip|K-.ii.iiice in M,ii. li 
and .April, fluttering at twilight round the leaves ol the new hiisln shoot., 
at a height rarely e.xceeding a metics Mating t.ikcs pl.ice .tflei siiii.,et 
and the female next oviposits on the uppei •<i nndeiside of the iiioie 01 less 
leathery leaves (never the very soft leaves!, or along the gueii olTsets ol 
the shoots which have develoiied during the season. The egg h.ilclus a 
few days after laying, and the yning Itirva makes its way Iow.ikIs the 
leaf-stalk if born on the leaf, or clindis up quickly to the end of the slio.it 
to take up its quarters in the soft terminal leaves whethei .let.uhed 
from the growing point or not. Here it peiietiates to the glowing 
point itself, gnawing and devouriitg it inside, or else it reni.iiiis on the 
upper surface of a young leaf, weaving a few sparse threads .irmiinl 1I. .\l 

times, without leaving the coriacesms leaf on wliivli il w.is horn, nr eUe 
making its wav, especially in winter, to the small leaves at the einl ol a 
twig, the larva cuts a small hole iu the npiK.r hue of the leaf anil peuet r.iles 
under the cutiele, where it digs a liiimel of variable leiiglli ami irregnl.ii 
shape, and feeds on the mcsophyll. 

When more fully grown, it discontinnes tunnelling, and directK 
devours all the green parts of the plant , piercing the leaves and the leader-. 
It passes into the pupa! stage in a cocoon luailc of very strong thrc.i'ls 
and emerges in the perfect state alter a jH.riod of from u' to jo il.ivs 

It follows from what has been said above witli reg.ird to the feeding 
of the larv'a that it mav become injurious when it attacks the new shoots 
of topped olive trees, young plants permanently transplantcl an.l nursen 
plants. In the latter case in particular themseclis especially mjnrmtis 
not onlv destroving the leaves, but also detaching the growing jioint o 
the leader, compelling the latter to put out new si.lc Iwigs, which gives 

the plant an abnormal form, .1 t 

As a means of larva control, arsenate of lead m paste with i „ o 
water is advised. Spraying is carried out lu March and .Airril with the m 
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dinary mildew spiayei, the jet of which furnishes exceedingly minute dm^ 
plets. The first spraying may he followed by another ten days later. 

Among the natural enemies of Zelleria. the writer mentions ; 
dipteron, Phytomyptera nitidivenlris unicolor Rond, and some hymenop 
terous parasites of the larva, belonging to the families Braconidae. hhneti 
minidae and Encyrtidae : ApanteUa up., Angitia sp.,and A^eniaspis fusci 
colHci var. 

2) tf. unionolis Hb The adults make their apjiearar'oe in third 
and .\])ril. Hating takes place at night, and the fertilised females lay 
their eggs one by one on one of the faces of the olive leaf, or even on the 
green twigs of the tree. The larvae on hatching prodde themselves with 
a shelter by means of a thin tissue of silken threads, forming with the leaf 
a sort of wide channel or tube open at both ends. 

Some hours after const ruction of this shelter the larva begins to feed 
gnawing and devouring the leaf parenchyma and the tissue beneath it, 
it thus reaches the ejiidermis of the opposite side, but without breaking 
into it. 

Becoming stronge'", the larva gnaws away the entire leaf including the 
softest part of the mi<lrib, and .sometimes also the twig stem. Hence, 
ill case of serious infe.statioii, small twigs are found with their end broken 
away and resiiUies of leaves, i. e. leaf stalks and pieces of midrib with frag- 
ments of the ba.se of the leaf. 

'I'he same means of control are advised as for /.clkriti. namely spraying 
with arsenate of lead as a paste containing 1 of water, 

.ViiKing the natural enemies of (llypltodcs there is indiided one of 
the Braconidae of the genus .l/iniiWc.s', wliieh is not yet clearly deteniiiiied, 
and a Dipteron, Scmoritlo. tiolabilis Meig., preying on the larva. 

710 The Catalpa Sphinx {Cerntomia catalpae), a Lepidopteron infesting Ca- 
ta/pa Catalpa and C. speciosa, in the United States. - iiow ami i, o ami 

Chiti'UNPIin I'. 11. in I'nilcd Shih-^ /hf^urimciU »r I-arnur'^ jo.V 

H ]tp,, ^ III’. 1>. C,. l-tl>Tu.iry id, jmid 

TIk* coniinoii or eastern catalpa [Catalpa Catalpa) and the hardy or 
western catalpa ((/. spedosa) are comparatively free from insect attack 
in the I'liitecl States. »Sncli common shade tree pests as the bag worm 
{'i hvridupteryx cphemcraefonnis Haw.) (i) and fall webworm [Hyphanlriit 
cunfa l)ru.) feed on the leaves, but apparently do so only in the absence 
. t)f more palatable food, ("ine insect, however, the larva of Ccratomia ca- 
Ildv., feeds normally and exclusively oil the loliage of these trees, 
and in some seasons does very' considerable injury, often completely 
stripping the leaves from individual trees, and .sometimes an entire grove 

Owing doubtless to the increased planting of these trees outside the 
region where they are found in the wild state, this insect has extended it' 
natural range, and its injiiy is more widespread than formerly. It is stric' 
ly a North- American species, common in Virginia, Maryland and Ohio : 
in 18.SS its range was from Virginia to Florida, westward to the Mississippi 


(i) Svi.' />'. .\piil 4S5. 
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as far north as Indiana ; of hue years it has extended ^ts launv nwllu^.ud 
»u the Atlantic coast as far as Veiuisytv.nna. ,\nd westw^ul v 
■'iu\ the Missoviii. 

The insect appears sticWenly in .i in l.ny^- miniic .ui.i lian 

Hsappears lor tears. Its eggs are laid in m.isses .■! .ilhnii .! ilinn- .r.il 
die young larvae feeding in groups iersome time I’lie l.iivae aion!’ ie';<. 
times. Ill the extreme south the iiisiet !■- toinid ni .11 Mages daiiug iIk 
summer and there are thret* nr lour gei ei.itions .i ye.ii li.ieh ge', ei.dieu 
iives about t) weeks (in I'lorida) ; around W.ishingteii tli. le .iie two ger.i i.; 
tions amuially. 

A miniber of parasflic insects .tttaek .iiid kill i o.i.' s,;./ 

,\!inme them .1 /ia)?/t7e.s oingrega/as S.iy is \ei\ eonimon .Midi wide. 'pu-.. ! 
through the ea.stcrn States ; uiiloitnnalely il is in tiiin .ill.wked hy two 
parasites (Mexochonif nfiriliiiiis .\slim. ,ind //()«.’;<■.',' nrse. -O.cs Kiie\ 
MS.) but they are not so abniidanl .is to pre.-eii; the iuiieiiei d p.ii.isiu 
flotirishing. (.I/ian/t'ht';) .Wtire^/i/ts la/.f/.Sac' KiU-\-. whieh ,i])]ie.U‘- lo b, 
especially a parasite ol the genus I \ .dso ati.ieks I liis specie-, ll o 

ill turn attackedby parasites : //v/iciWiTenw.'.is .'a^ieaw l'ileh.ir..| (//- 
Horisi/icrU!: micrui;tisln Ashni. I'iiedly the l.irv.ie oi ( ..(.'.(i/'-n -lU 

attacked hy two species of t.ichinii! dies; M:ai| .mil 

l•roliiilu^ frou'llii Will. A lew liiids. mehulii'e the mekom llie e.ittiiid 
{(iiih'oxciif’les c<ifolii!eitsis) ami the l!.ihiMioie onole l/,.Tiio gaiV'if/.i I puv 
upon ('. Ciihilpai:. T'liere are several nielliods hy wliieli < iii.o 

be readih' destroyed : gathering by hand, stn.ning with .iiseiiie.il poisons, 
destruction of the pupae hy spading i he ;groiii'd .uoiind the lice tiniiks iii 
autumn, and by proteetir.;g the parasitie iiisiels wliiili .dl.ak ll I he 
■second is often the most praetieal iinlhoil i |>hiiils being lie'inniilv 

attacked by leaf spot (/■’■A7/'<s/iVhi ( . . te. i .'iid other siniil.n dise.r-es. 

arsenical spraiin.g should be combined with lionleaiic inivluii Ihe 
following propmlions are advised ; h Ihs. hhie vltiiol orhlnestone.mil t Ho 
of fresh stone lime to 50 gallons ot water (lloidi.tiix iniMtiie) lo iho 

1 lb. of Paris Green or ; lbs. arse-nate of lead are .dleiwauis .elded 


717 - The Parsnip Webworm {Depressarla heracliana).m Inwct Enemy ol 

the Parsnip, in Canada, ihoimin w n ..n-i o.oi.i knwi i n m 

Vel. Nl.Vni.N.i. Slip. ,:-|l. 1 I le ft 11 I . I.i u.io i . i ' 

Since the summer of loM, /V/'i'iwwirw lu'r.Hihiii.i Ucc . win. Ii iimu l.t 
con tines its attacks to the wild ])arsiiiii l//< fm /iio« iaiuliim Mu h\ | began .. o i 
to damage the cultivate.! icirsniii l/Vs//»,n,i s./'r.vl in !h.’ vumilv ol the 
.\gricultural College ol Truro. 

The larvae ol this insect bore thmn.gh the sheath .nm p. n. t mie m 1 , 
voung flower buds inside. Here they eonimen. e o. lee.i, .Mling ,.w.p ,nu 

destroying : he greater ])art of Ihe buds. W hen tin- I'e.n. mists o],in 

larva crawls down the leaves and stem. It iia-.l- the 1 
plant until it passes into the pu|)al stage within a light 
excrement. The adult emerges during the latter hall ot .\m.;nsl an.l p-o 
sc*s the winter beneath the bark of tree>. 

This insect has. i„ addition to the vicinity ol Iniro. 1». n uimr'cl 


k-n i>ar1' nl tl"' 
i-o/.ii Ilf -ilk .iii'l 
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Hants and King’s Counties, in New Brunswick, and outside Cauada, ii 
England, Scotland, Ireland, Germany, Sweden, Finland, France and tin 
I'nited States. It rot only attacks the cow parfnip[(Hefflclc«m lanatum 
and the cultivated parsnip (Pastinaca saliva), but also the wild cairot (Daii 
cifi carota), Hcradeum spnndylium and Heradeum sibericum. t 

.\mong natural enemies there are known in Europe : Cryptus ftof - 
lator Gr\., 1‘iMpla heradei. Hoplhmcnus dimidiatus, C. profiigator Gr, 
and Opkion vulmrator Grv. 

Many lan'ae and pupae are destroyed by a bird, the haiiy wood 
])ecker [Picus vitlusiis). 

.\t Truro a number of hymenopterous parasites have been reared fron 
this insect but are not yet determined. 

The habit of the larva of passing a great amount of its life bidder 
amid seed-heads makes the control of thi.s pest very diiScult. Sprayini 
with arsenate of lead or Paris green just as the larvae were hatching har 
little apparent effecd. Dusting with Paris green or airs-laked lime gav 
better results. On the other hand, cutting off and burning affected seed 
heads, as has been suggesterl, wonld result in the destruction of the ei’tin 
crop in places where the infestation is as severe as in the Truro district 

71s The Cherry Leaf Beetle (Galerucella cavicollls) a Fruit Tree Pest, in th 
United States, -■ UkRRICK C.lknn W. ;in<l MatHESON KobKWT in Jtntrml n/ 
iiiful Kfniunh, V(»l- V, N*i> j>p 'MW-i'., PI. Wfishinf't'-'ii- C. 

l'\‘hruary ij. 

The ciierry leaf beetle (Galenicella cavicollis laic.), reported by Davi 
as destroying the foliage of cultivated cherries at Kellaire, Mich., during th( 
summer of 1894, has gradually spread and attacked other fruit trees (peacl 
and I'runus spp.). During the .summer of 1915, the outbreaks and the damagi 
caused by these insects, which defoliated their hosts, assumed alarmiu] 
proportions, particularly in the State of New York. 

In June and July the pest was reported from the following places 
Sonyea (cherry and peach) ; Collins. Gowanda, Wyoming, Jamestown 

In June and July the [rest was reported from the following places 
Sonyea (cherry and peach) ; Collins, Gowanda, Wyoming, Jamestown 
Chautauqua County, Elmiia. Ithaca (cherry and peach) ; Kennedy, Ere 
donia, Ripley (plum and peach); Perry, Scio, Olean, Honeoye Falls, B[itl 
Holland, Perrysburg, Castile and Hornell (cherry). 

So widespread an outbreak of this insect is probably due to the fa 
vonrable weather conditions, which allowed of hibernation with little los 
of life. The larvae of the beetle live 011 the native host, the Prmms peniisyl 
vatiica (“ pin cherr\' ”), not attacking cultivated fruit trees, and whei 
artificially transferred to the latter they dieoff in large numbe's. 

As a means of control lead arsenate (paste) at the rate of 4 to 5 lbs 
to lou gallons 0! water is recommended ; good results have also been oh 
tained with nicotine. 



IXSICL'TS liXC., INJUKIor.' lO VAKllU S 


Morphology and Biology ol thp Green Apple Aphis {Aphis pomi], in ihe 

United States.— liAKi'R A. e. .■-11.1 11 Kxin w i i-i i i .... 

Vol. \ , N'l- - 1 . I'P *Oi- r.l. Tills !”. i.WlI l.XW U lii ..1 11 !■ i 1 .' 


ril.ilV IT ITTT 

()wing to the alHiiuhinee ol the eveeu apjile .iidhs ' .'‘ itt t 
Arr) at all times, in mo.-t a])|>U-e;roMine lenions, ,nul the i'.- 

the siieeies, exjieriiuents were liei;\iu .a the 'lei iilnons Intit in-. it 
toTV at X'ienna, \*a. in 1014-15, in onier to 'tiuiv tlu Linhi\ol,i;;\ ..i tlu 
Inseet, to exiilaiii the lliitli mortality ot the e^i;- ni eeil.uu e.i ■ lla ;i 
ivinierino condition, and the iiiotI Miiiahle time to aiteiniit 
llestniction. 

'I'he stem mothers feed only on the exposed itieeit ol hct'i'.ea Ins; 
iinil tiuv leallets ; later itenerations ]iielerred tile leal |Hiiole'. th.T the 
eouni; newly formed twigs. They amid. Ihe le.ins ihein-eh,- .d«'\i .dl 
when exeesshelv tiny. Later, when the tnig' eomiiienee to imiim the 
iiphids inigr.ited back to the nndeiside of the h ive-. nliei. tini .lU 
fe.uinl in fairly large colonies. 

This selection of food oceniied only wlun the mnubeis weu lomii.o.i 
lively small. In case of excessive iiife-r.iiion. tniy'. le.il p.riohs .md the 
miderside of tlie lea\es are attacked simuit.nieouslv . 

( )ne of the most striking symptoms of the .itl.e k is 1 he i niloig ol lin 
leaf in the spring and the lirst h.df of -iinniua. I'oiiii.in |o oippoation 
the aidiid never attacked the apple fiiiil dminglhi-e.xpeiinun,- 

WlHrifnrui hedwitliatei'iler.sneenleiit loo.; dniiiegl.iiv.il Mi llie.elMli' 

lire targe, iihiiiip and light gieeii 01 loloin. 1 'a tlie oilu-v li.nai. it iho Tod 
(s poor ill ipialitv, tlie adults will he sni.illei diik gioeii. ,m.l Ihe Imda- 
,vir be much wrinkled. The insect nill .d-o ugniu a eonsid. i.iMv hncei 
nieriod to attain matnrity. 

The eggs laiil in the aiitnimi on the ten. lei tuigs of the ,ip]ilo domlop 
-i|iidlv for a few da\s, after uliieli llu-y nst lor the umtei. Whni iln 
irmation of tlie embryo is eoiiii>leled in the spiing .01 iiuie.oo 0. Mn 
erature will cause the eggs to linleh. Uefom this, a high lonr|iiTi 


in.- uuU' Ik’iiils It) {lc>iroy it. 

TIk- Ml -111 niollK-r is wiip^K-ss, an.l |.rn.ltuv> miiuiuu l.'tiiiv U.-lh 
d and wingless, the former ineihnimniting. M 'ling .oininoii.e- louaM 
lie close ot September, and the foiamdated egg- aio l.m, .il t .1. .11" - " 

wiu> slaU-<l. . . , , i ’ 

I hami ^^as tir^t memi<au-l hv Iv .'k-v: in in"- 

■eeii sneeessivelv repotted and d.-senhod lo vaiio.n nnleis m ,d, p.o "1 
■nro|,e. Turkestan (Asi.i). and the t iiaiige Kivei 1 olnnm .\lri< .0 

II kx-rlaiiilv made ils a]»iK-;naiKi- in i1k- I nitu. 

NSj, in the State of Washington and the disliKt ol loluiMbi.i 
e]ioried in iScj.t at St. Isniis, and in iMp m lllinoi 

vhere ever the apple iree is eiihivnted. . , ■ , onosh (' 

In Canada it abonnds in all pr'.vinees from Nova .-sioiia to l.rili 11,4. 


k .1 

n v.,1- 

iniiniiM 


America, just as in Hmope, really sermus 

ntervals. In l<jU. Virginia snst|ned heav> d.mi.igc. 


iccur at various int' 


I 
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I'. [fat til hand un Rapidilx of Dci I'lopntcni mui Reprodmivni of Aphis, pom 

1*<« : !<ii il. in-ftt-- ~>inall <'r<K«l !■■<<!, itwxt' lai”i' 
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111 [(ji j tlic Slates of New I-ji^lund and New York were ravaged by tlieiiisecl 
There are, however, some parts where the iiisee't is constantly present am 
injures tlie crops overs year, such as Colorado, for instance, where it i^ 
rightly regarded as one of the worst orchard pests. 

Appended is a list of i<) publications. 

:e> Platypus wiJsont, a New Species ot Coleopteron Attacking Coniferoui 
Trees in British Columbia, sw.m.si: j . m. in > /V < arfuiitm o/, xjatji 

No, 0 pj), with VI-VIl. U'lncloii, March en'-. 

Tlii.s insect is very abuiidaiit and injurious on the southern ha'' 
thecoast of ih itishO hiinbia. The adultsexcavate a cylindrical tunnel ic^i 
about (i to 14 inches in length tlirough the bark and directly into the woo( 
oflaigeaml small trunks, in small trunks usually curving around the heart 
wood. A eharai^eristic fungus always found coating the walls, and causing, 
black stains, serves as food for the larvae. an<l to a lesser degree for tin 
adults, hggs. larvae and adults are found free in the tunnels. It attack: 
all conifers of tlie Ihitish Columbia Coast, with the exception of VVnMi 
and ChaDUh’Cvparis. but is most abundant in I^scudahui^a, am 

^randis. Dying or badly weakened trees and freshly cut logs art 
usually selected for attack, but standing trees with abundant greet 
foliage are not infrctpientlv affec'ted. hTerpiently, this insect pest attack: 
the trees injured by ground lire. A tree attacked by Platypus wilsoji 
and bv tlnalhothriihus is invariably lacyoiid ho|)e of recovery. 


.D.fkkdo Rucx'.kri, gerente responsabile. 








